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WAR AND PEACE.* 


By E. Dana Duranp. 


The great war now tearing at the vitals of the world brings 
vividly before us the fact that the one most important political 
problem is the problem of war. Is war a good or an evil? 
Does war if successful pay the victor? Can war in any case 
be escaped? What are the real causes of war? What are its 
real effects? 

These great problems have long been the subject of much 
discussion. In particular during the years just preceding the 
present war, a great deal of literature on the subject was evoked 
by the enormous expenditures of nations in preparation for 
war and by the obvious threat of the outbreak of hostilities. 
Some writers, like Bernhardi, glorified war as the duty of the 
superior race and as a benefit not merely to such race but to 
the world in general. Others, like Norman Angell, urged that 
war is an economic, social, and moral absurdity from which no 
nation and no class can gain. Most writers on the subject of 
war and peace, however, argued primarily on a priori grounds 
or made statements of fact without adequate proof. There is 
profound need of more detailed and more scientific inquiry. 
The economists, political scientists, and’ statisticians of the 
world ought to undertake a study of problems of war and peace 
on a larger scale and with greater thoroughness than they have 
hitherto done. 

The present war will furnish a new mass of data for such an 
investigation. From no minor war could any such evidence 
be derived as to the effects of warfare upon the nations con- 


* Address presented at special meeting of the American Statistical Association at San Francisco, 
August 11, 1915. 
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cerned and upon the rest of the world. Moreover, it is pre- 
cisely this kind of gigantic conflict which must be anticipated 
from time to time in the future unless the world becomes con- 
vinced that warfare is unprofitable and succeeds in devising 
means of checking its recurrence. There is little chance that 
any two first rate powers in the future can resort to arms with- 
out bringing in other powers and initiating a world conflict. 

A large proportion of the facts which should be known with 
reference to war and which bear on war problems are statistical 
facts. Many of the social and economic phenomena involved 
can be set forth only by statistics. The collection and analysis 
of data bearing upon the subject constitute an enormous field 
for the scientific statistician. If, as nearly all people hope, 
the United States can keep from being drawn into the present 
conflict, the American statistician will be peculiarly qualified 
to conduct statistical investigations regarding that conflict 
and its results. Free from the prejudice which can hardly 
fail to influence even the scientists of the warring nations, he 
should be able to present facts in their true light. 

To mention some of the specific topics within this general 
field which lend themselves to statistical investigation is the 
object of this paper. 

Most obvious, of course, is the topic of the economic cost 
and losses of war. So far as the direct costs are concerned, 
no great difficulty confronts the statistical investigator. 
He should readily be able to ascertain the direct expenditures 
of governments in preparation for war, in the actual conduct 
of war, in paying interest on war debts and in pensions. It 
would seem desirable to analyze data of expenditures in very 
considerable detail and to present also full information as to 
the sources of the funds expended. There would be much 
interest, also, in statistics as to the quantities of the various 
kinds of commodities and services used for military purposes 
and as to the sources whence the commodities were obtained— 
whether from previously accumulated stocks, from home 
production during the war, or by importation or capture. 

The indirect costs of war furnish a more difficult field of 
inquiry. For instance, there is the question of the cost, 
under the system of compulsory military training, of taking 
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the young men of the nation for a period of years from the farm 
or the factory to the camp and the barrack. It may be, as 
contended by some, that the value of the military training in 
the life of men even in times of peace more than counterbalances 
the loss of time. This claim seems capable of investigation in 
some measure by statistical methods. One might compare 
the efficiency of the men of nations which have compulsory 
military service with that of the men of other nations, taking 
due account of differences in other conditions. 

In the second place, in reckoning the cost of actual warfare 
the statistician might seek to compute the money value of the 
loss through the destruction of human lives and the maiming 
and invaliding of men. This is an economic loss quite aside 
from the pain and sorrow entailed. 

Again, the statistician might seek to calculate the losses 
due to the destruction of non-military property and the 
disturbance of production and trade through war. Of course, 
one must not duplicate costs by adding to the expenditures of 
governments for the conduct of war, the amount by which the 
production of commodities not used for military purposes is 
reduced during the conflict. What happens in time of war is 
that a large part of the labor and capital of the country is 
turned from one occupation to another. People forego the 
production and consumption of certain kinds of goods in order 
to expend an equivalent amount of energy for military ends. 
But this very process of turning energy from one channel to 
another involves enormous friction and loss both during the 
war period itself and for a long time thereafter, and some 
measure of this is doubtless possible. 

Especially great is the shock to business from a world war 
in these modern days when so much business is international 
in character. Before the present war broke out a large pro- 
portion of the products of each of the warring nations was being 
sold in other countries, great quantities in fact in countries 
now become enemies. International investment of capital 
had become of vast importance. A complex fabric of inter- 
national exchange and credit had been built up. The business 
interests of each country were closely interwoven with those 
of other lands. This intricate business relationship of nations 
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has been torn asunder. Dealings between hostile countries 
have naturally ceased. Much of the business of the bellig- 
erents with neutral countries has been broken off or radically 
altered in character. The economic effects of the war have 
extended far beyond the boundaries of the fighting nations. 
This tremendcus upheaval will leave its traces long after the 
war is over. The business relationships which formerly 
existed will not be readily renewed; in many cases the relation- 
ships of the future will permanently differ from those of the 
past. 

To determine as far as possible the actual effects of the 
present war upon international business, to measure the nature, 
location, and extent of the losses involved and of the gains, 
if any there be, is a task largely within the province of the 
statistician. 

Still another exceedingly important subject for investigation 
is the effect of war upon the distribution of wealth and income. 
Are the costs and losses fairly distributed among the people? 
The distribution of the burdens of taxation for war purposes, 
of the burdens of military service and of the indirect costs 
and losses of war should be considered. The relative effects 
upon different economic and social classes, upon different 
industries and occupations, should be measured so far as 
possible. Among the more specific problems in this field is 
that of the effect upon the different classes of people of the 
creation of a huge national debt. This subject has already 
been discussed with much acumen from an abstract stand- 
point, but more statistical facts concerning it should be sought. 

The present war will afford important material for the study 
of vital statistics. Its effects upon the growth of population, 
both in the warring and in neutral countries, upon the mar- 
riage rate and the birth rate, upon migration, are bound to be 
marked. Still more interesting are questions as to the in- 
fluence of war upon the physical, mental, and moral character- 
istics of the people. It has been urged that a great war, by kill- 
ing off a large proportion of the stronger men, must cause a 
physical ‘deterioration in succeeding generations. It has 
been suggested, too, that in the same way a deterioration of 
mental ability and even of morals may result from the decima- 
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tion of the population. The statistician can do something, 
at least, to test the validity of these opinions. Measurements 
and mental tests of children born during and after the war 
may be compared with those of children born during times 
of peace. Statistics of insanity and other congenital defects 
should be carefully studied at this particular time. Such 
investigations in vital statistics may throw new light upon 
laws of heredity and of human reproduction. It will be 
recalled that some have even argued that an increase in the 
relative number of male compared with female children 
results from the destruction of a large fraction of the adult. 
men in a great war. The present conflict will furnish a test 
of this very doubtful view. | 

Such statistical studies of the effects of war as have been 
suggested—and these are by no means all that might be 
undertaken—would have not merely scientific interest; they 
might materially affect the future. The direction of this 
influence would of course depend upon the facts ascertained. 
Should it appear that the costs and losses of war are greater 
than ordinarily supposed, that those costs and losses are 
very unequally distributed among the people, and that serious 
injury results to the vitality of the nation, a general dissemina- 
tion of these facts would surely cause rulers and people to be 
less ready to unsheathe the sword. 

In quite another way, moreover, might the statistician 
affect the future of war and peace. He could throw more 
light upon the economic causes and motives of war. We 
need to know more, in the first place, as to the gains which 
a nation entering into any policy that tends to arouse inter- 
national hostility may hope to attain by ‘such policy. In 
the second place, we need more information as to the effect 
of the progress of one nation, particularly in its foreign trade, 
upon the prosperity of other nations. Finally, we need more 
light as to the economic advantages which a nation entering 
into war may expect to gain if it is victorious. 

These three questions are intimately related. The same 
statistical investigations would go far toward answering 
them all. To illustrate this point it may be noted that it 
is not necessary to await the outcome of actual conflict in 
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order to form some judgment as to the possible gains of 
victory. For the economic objects which nations aim to 
secure by war are usually either precisely the same as, or more 
or less similar to, the objects which at other times they seek 
by less forceful means and which not infrequently one or 
another nation so obtains. Thus new colonial possessions, 
new spheres of influence in backward lands are sometimes 
gotten in peaceful ways, sometimes only by the sword. If 
the statistician can measure the gain from those acquired 
in the one way, we can forecast the gain from those acquired 
in the other. And by much the same process we can learn 
whether and how much rival powers are injured by such 
acquisition of territory or of spheres of influence. 

That statistics have an important bearing in showing the 
wisdom or the folly of those nationalistic policies which tend 
to bring about war is evident from a mere enumeration of 
some such policies. For example, nations often seek the 
_ partial or complete exclusion of foreign goods, or seek to give 
their own citizens an advantage in international trade over 
competitors abroad. Import and export duties, laws for 
the direct exclusion of foreign products, bounties direct or 
disguised for home production or for exportation, are some 
of the measures by which these objects are sought. Other 
nations retaliate and the mere struggle of legislation and 
diplomacy may develop into armed conflict, or at least become 
a contributing cause of it. Other policies which often be- 
come a source of international friction are those with respect 
to shipping and other transportation agencies, to migration 
and the rights of foreign residents, to the investment of 
capital by foreigners, and especially to colonies and spheres 
of influence. 

Regarding the effects of all economic policies of this charac- 
ter, much may be learned from statistics. Data as to the 
production of wealth in general and of particular kinds of 
wealth, as to the investment of capital, as to exports and 
imports, as to international exchange, as to currency and 
banking, as to prices and wages—all of these have their 
bearing on the wisdom or unwisdom of such policies. 

It has been contended by many that, even if such policies 
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as have been mentioned did not involve the risk of drawing 
nations into war, they would still be economically unwise 
from the standpoint of the nation adopting them. We are 
told that it cannot pay a nation to adopt any line of conduct 
designed to give its citizens an advantage over those of other 
countries. Freedom for persons, for trade and for capital, 
parity between the citizen and the foreigner, are held to 
promote the wellbeing of a given country more than any 
form of discrimination. Others without such sweeping con- 
demnation of all nationalistic policies maintain that at least 
this, that or the other such policy must fail to achieve the 
advantage sought. Against these stand many firm believers 
in the gains from nationalistic policies skilfully pursued. 
Much of the discussion pro and con has consisted of mere 
assertions or has rested on abstract reasoning alone. The 
true statistician, the honest and expert analyst of mass data, 
has indeed devoted no little study to the problems of national- 
istic policy, but he has far from exhausted the field. In some 
directions there is still lack of statistical ma‘erial which might 
without undue difficulty be secured. In other cases existing 
statistics are too inaccurate to furnish the’ basis for sound 
conclusions. But above all, the available statistics have not 
been adequately analyzed with a view to their bearing upon 
nationalistic policy. The statistician should seek greater in- 
fluence in the shaping of legislation and administrative action 
regarding such matters as tariff, shipping, immigration, rights 
of foreigners and of foreign capital, colonies and spheres of 
influence. Not only would he thus aid the nation in the 
promotion of its true interests, but in all probability the wiser 
action which would result would remove much of the friction 
between nations and lessen the likelihood of war. 

The assumption often underlying nationalistic policies is 
that the gain of one country must mean the loss of another. 
The people of England, for example, very generally believe 
that they have been injured by the industrial progress of 
Germany and the rapid increase of German exports. The 
majority of Germans believe that England’s control of vast 
and populous dependencies has hampered the development 
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of German foreign trade. International jealousies based on 
such beliefs are important causes of war. 

This underlying assumption of nationalism has recently been 
brilliantly attacked by Norman Angell and others, but it can 
not be said to have been subjected to the rigid test of scientific 
analysis. As has already been suggested, those statistical 
investigations which would help in the wise shaping of national- 
istic measures or which would check their undue extension, 
would incidentally serve to test this assumption. And, in 
the same way, such statistical investigations would affect 
the allurement of victory, would lessen that allurement 
should the facts disclosed tend to show that the possible 
gains are less than ordinarily supposed. 

- We have thus far considered only the economic problems 
connected with war. Can the statistician go further and 
throw new light on those problems which are distinctly not 
economic in character? 

We have heard much in recent years about the relation of 
nationality to war. Inherent national traits and peculiarities 
are held largely to explain all great conflicts. We are told 
by some that one of the chief causes of war is failure to give 
due recognition to the principle of nationality in fixing the 
boundaries of states. On the other hand, some give to 
nationality an even more threatening position as the disturber 
of peace. To establish each nationality as a self-governing 
state would in their opinion by no means cause wars to cease, 
but might even increase their frequency. They hold that 
often the inborn differences and antipathies between the 
peoples of different states are so great that they are sure 
from time to time to break forth into armed conflict. 

Here again we are dealing too much with theory and bald 
assertion. We know too little about the facts of nationality. 
It is largely in statistics that we must seek more knowledge. 
The statistician may describe and weigh more accurately 
than has yet been done the characteristics of the several 
nationalities at the present time and the differences among 
them. Especially can he help us to judge to what extent the 
physical, mental and moral peculiarities of peoples are inborn 
and to what extent they are due merely to environment and 
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to historical accident. Men often speak glibly of the traits 
of the Teuton, the Celt, the Slav, or the Roman as being 
universal to all members of the group and as being unchanging. 
It may be so, but the assertion lacks proof. Compare, if 
you can, not the Teuton living in the north with the Roman 
living in the south, but the Teuton and the Roman living 
under similar conditions of soil and climate. Compare, if 
you can, not the Slav living amid the traditions of Russia 
with the Anglo-Saxon living amid the traditions of England, 
but the Slav and the Anglo-Saxon living in the same country 
under the same traditions. The United States offers a 
peculiarly favorable place for making such comparisons. 
We have assembled here representatives of every nationality. 
By the study of the nationalities in America the statistician 
and the sociologist can contribute much to science. Professor 
Boaz of Columbia University, as the result of interesting 
statistical measurements, has reached the conclusion that 
important physical changes take place with comparative 
rapidity among immigrant peoples after their arrival in the 
United States. If that is true it seems likely that mental 
and moral changes, changes in habits and ideals often supposed 
to be inborn, must likewise take place. Further statistical 
investigations along this line are clearly desirable. 

If statistical study should perchance indicate that the 
extent and the permanence of the differences among nationali- 
ties have been exaggerated, this conclusion, when made 
widely known among the masses of mankind, would surely 
tend somewhat to lessen international antipathies. It has 
been the hope of pacificists that as, with increasing education 
and increasing intercourse, the people of one nation came 
to know more about their neighbors they would find more to’ 
like in them and less to dislike and fear. Even if, on the 
other hand, the statistician should ascertain that great and 
enduring differences do exist among nationalities, yet might 
his work serve somewhat to lessen the chances of war by 
leading nations to adopt policies, both internal and external, 
based on recognition of those differences. 

Finally, the venturesome statistician may try his mettle 
on the problem of the moral consequences of preparation for 
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war and of war itself. Statistical data in this field must 
always be inadequate, but they may perhaps enable us to 
form some approximate judgment of the relative merit of the 
claim of the extreme militarists who maintain that war has 
an ennobling influence, and that of the extreme pacificists 
who hold that war is an injury to all the highest interests — 
of mankind. The present struggle will furnish more material 
for such investigations than has hitherto been available to 
the scientific student. 

It may be that some of the suggestions here presented as to 
the service of statisticians in solving problems connected with 
war are Utopian. Even as to much simpler matters it is 
hard to get sufficient and sufficiently accurate statistics and 
hard to draw certain conclusions even from satisfactory data. 
There are many factors in these problems which are not 
capable of statistical presentation. But public policy is being 
year by year more affected by the work of the statistician. 
He has already no little influence in matters relating to war 
and it is not too much to expect that deliberate efforts to 
increase that influence will prove well worth while. 
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SOME POPULATION STATISTICS OF THE PACIFIC 
COAST STATES.* 


By WatTerR F. Wittcox, Pxa.D., LL.D., Cornell University. 


During the last forty years of the nineteenth century the 
population of the United States grew at a rate which slowly 
but steadily decreased. This fact is obscured by the pub- 
lished figures for 1870, which are undoubtedly under the 
truth by some hundreds of thousands. If we accept as more 
accurate the revised figures for that year contained in the 
census of 1890 and later,{ the rates of increase were as follows: 


1860-70 
1870-80 


During the first seventy years of our national history no 
such steady change in the rate of increase was manifest and 
none such appears in European countries. On the contrary, 
during the last half of the nineteenth century the rate of growth 
in Europe as a whole apparently increased.{ Still the uni- 
formity of this change in the United States for thirty or forty 
years had led all students of population to expect its continu- 
ance into the twentieth century. Among the few who have 
made a serious effort to forecast the growth of American pop- 
ulation, for a few years or a longer period, no one, I believe, 
anticipated that the rate of growth between 1900 and 1910 
would exceed that between 1890 and 1900. Yet that is pre- 
cisely what happened. The decennial increase instead of 
being less than 20.7 was 21.0, or 0.3 per cent. greater than in 
the earlier decade. Even 21.0 is too small, because the census 
of 1910 referred to April 15 as the determining date, while 

*This paper was presented at the meeting of the American Statistical Association held with the 
University of California on August 12, 1915. 

+ Census of 1910, Abstract, p. 22. Elsewhere I have given my reasons for doubting the correctness of 
this revision. (See Am. Eoon. Asan., Studies, August, 1897, p. 248). I do not believe that the rate of 
increase during the decade including the Civil War was greater than the rate during the succeeding decade. 
But for the present argument that question is Of little importance. 


t “The Expansion of Europe”’ (p. 46) in Studies in Philosophy and Psychology, Houghton, Mifflin & Co. 
1906. 
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that of 1900 referred to June 1 and, in consequence, the in- 
terval between the two censuses was only 93 years. When 
allowance for this change is made, the rate of decennial increase 
proves to have been 21.3, or 0.6 per cent. greater than during 
the preceding decade. This unexpected change in the rate 
of population growth tends to discredit all forecasts of our 
future population which assume that the increase follows any 
definite law. 

To get some light upon this noteworthy modification in 
the growth of population, we may ask whether what was true 
of the whole country was true of the parts. For statistical 
purposes the country is divided into three main areas, the 
northern states, the southern states and the western states. 
The division line between north and south is Mason and 
Dixon’s line, the Ohio, and the southern boundary of Missouri 
and Kansas; the division between these two and the western 
states is the western boundary of the Dakotas, Nebraska, 
Kansas, Oklahoma, and Texas. The percentage of increase 
of each of these three divisions for each of the decennial peri- 
ods is shown in the following table: 





PER CENT. INCREASE OF POPULATION. 








| 1860-70. 1870-80. | 1880-90. 1890-1900. | 1900-10. 





26.9 
21.7 
58.5 








The preceding figures show that the rate of growth of the 
northern states as a whole fell steadily throughout the half 
century. The rate of growth of the southern states has 
changed irregularly and very slightly, its total fall being little 
more than one fifth of that in the North. Perhaps there was 
an undercount in the southern states in 1890 as well as in 1870; 
at least various bits of evidence suggest that as a possibility. 
The figures show also that since 1890 the southern states have 
grown faster than the northern. The western states have 
had high and very irregular rates of growth, with a minimum 
during the last decade of the nineteenth century and a sharp 
increase ten years later. 
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This analysis indicates that between 1900 and 1910 the 
rates of increase in North and South, just as might have been 
expected, were less rapid than in any previous decade. It 
shows also that the unforeseen rise in the rate of growth of 
the United States in those ten years was due entirely to the 
fact that in the later decade the West increased more than 
twice as fast asin the earlier. The increase in the West raised 
the average for the whole country between 1890 and 1900 by 
0.6 per cent. and between 1900 and 1910 by 2.6 per cent. In 
other words, the greater population and the higher rate of 
increase in the West in combination gave it more than four 
times the influence upon the entire country between 1900 and 
1910 that it had ten years earlier. 

When the West is divided into its two main components, 
the Pacific states, Washington, Oregon and California, and 
the Mountain states, and the figures found for each, the rate 
of growth in the Pacific states proves to have been higher 
between 1900 and 1910 than in any of the preceding four dec- 
ades and for the first time higher than that of the Mountain 
states. 

The striking increase in the rate of growth of the country 
as a whole, of the western division and especially of the Pacific 
Coast states since 1900, is one of the most noteworthy results 
and perhaps the most unexpected result of the Thirteenth 
Census. The general reasons for it are doubtless better known 
to residents of these states than they can be to one who now 
sees the West for the first time. Most of them also are inca- 
pable of detection or measurement by statistics and with such 
I have little concern. The general question which I hope to 
elucidate with certain figures is: ‘‘Why have the Pacific Coast 
states grown so rapidly since 1900?” the special question to 
which this paper is limited is: ‘“‘What light do statistics throw 
upon the sources and character of that increase and the prob- 
ability of its continuance?’’ 

In the world as a whole an increase of population results 
from an excess of births over deaths and in no other way. But 
in any particular area of the earth’s surface, like the United 
States or the Pacific Coast states, such an increase may result 
either from an excess of births over deaths (natural increase) 

2 
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or from an excess of immigrants over emigrants (migratory 
increase). Usually, however, it is a resultant of these two 
forms. 

This distinction between natural increase and migratory 
increase raises the question, “Is the recent growth of the 
Pacific Coast states due to either alone or to a combination 
of the two and, if to a combination, then what proportion of 
it is due to each source?”’ 

For the direct study of migratory increase, there are no 
complete records of arrivals in or departures from these states. 
Immigrants arriving at the Pacific ports of the United States 
are registered, but how long they remain in the Pacific states 
and by what routes they depart, if they depart at all, are un- 
known elements of the problem. Arrivals by sea constitute 
probably a small fraction of the total arrivals. Those arriv- 
ing by land come in part across the northern and southern 
boundaries of the country, but more largely from or through 
the easterly states. For this branch of the inquiry, then, no 
significant figures exist and we are compelled to content our- 
selves with the meager results which can be reached indirectly 
from a study of the census figures of birthplace and residence, 
to which I shall return. 

For the direct study of natural increase the conditions look 
more favorable. Since 1906 California has had a state system 
of registering births and deaths and since 1908 Washington 
has had a similar system of registering deaths. Oregon has 
not yet introduced state registration in either form, but it 
would seem as if indications at least might be derived from 
the records of the other two states. Certainly the material 
deserves to be probed before accepting or rejecting it. 

I begin with California where the records have existed longer 
than in Washington and include births as well as deaths. 
They have shown the following results: 
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BIRTHS AND DEATHS IN CALIFORNIA, 1906-1914. 








Excess of 


| Birth Death 
Deaths. ; | Rate. Rate. 
Births. | Deaths. | 














8,329 
31,095 6,421 
3,210 

157 | 
32,398 260 | 
34,012 
36,709 
38,599 
37,537 














In eight years the births recorded have more than doubled, 
while the deaths have increased only 28 percent. The increase 
in the births must be due mainly to the growing completeness 
of registration. This is shown by the fact that even now the 
birth rate of the state is incredibly low. Probably the true 
birth rate in California is not below that in France or Ireland. 
If so, 20 births a year to each 1,000 population may safely be 
assumed as a minimum. But the rate resulting from the 
figures of 1914 is only 16.7, or five sixths of a rate of 20 per 
1,000. Again, the number of children under one year of age 
living in the state at any one moment must be approximately 
equal to the number of births in the preceding year diminished 
by the number out of this group who died before the day of 
enumeration was reached. The number of infants under one 
year of age enumerated in California April 15, 1910, was 
40,336; if we assume that this number is not more than nine 
tenths of the number of births during the preceding year, the 
true number of births in California between April 15, 1909, 
and April 15, 1910, was not less than 45,000. But the number 
recorded in 1909 was 30,828, and in 1910 32,138, an annual 
average of 31,500. This estimate indicates that in 1909-10 
not more than seven tenths of the births in California were 
registered. Certainly not all the births and probably: not 
more than five sixths of them are now registered. Washing- 
ton has no significant state records of births. Hence none of 
the three states has trustworthy birth rate figures, a defect 
which they share with the majority of other American states. 
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In case of a death, the body must be so bestowed as to re- 
duce the chance that legal complications will arise or the health 
of survivors be endangered. Hence ordinarily records of 
deaths are more complete than those of births. Are the death 
records of California and Washington helpful in our problem? 
The death rates for the two states since their beginning are as 


follows: 


Year. Death rate of 
California. Washington. 


? 
? 


It will be noticed that between 1909 and 1913 the death 
rate of California rose slowly but steadily. This is no evi- 


dence of an actual increase of mortality and thus of a deterio- 
ration in the conditions within the state. It is rather a change 
in which all citizens of California may take pride as evidence 
that by coéperation of state and local authorities an increas- 
ing proportion of all the deaths which occur in the state were 


recorded. 
The death rates of California and Colorado since 1906 show 


an interesting contrast. 
Year, Death rate of 
California. Washington. 
14.0 
15.3 
14.5 
14.2 
13.8 
12.9 
11.6 
11.5 
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Since 1909 the death rate of California has been rising, 
while since 1907 that of Colorado has been falling. It might 
seem as if Colorado had been growing more healthful and 
California, less healthful. But the probable meaning of the 
figures is that Colorado has been growing more careless and 
California more careful in securing the registration of all 
deaths occurring within its limits. A death rate of 11.5 for 
a state like Colorado is highly improbable. No doubt many 
deaths escape registration or the population of the state is 
greatly overestimated or both. In order to avoid the com- 
plication of estimating population for an intercensal period 
in regions where the rate of growth is subject to sudden and 
violent fluctuations and the estimates therefore are likely to 
be very wide of the truth, and to allow for accidental varia- 
tions in a single year, let us confine ourselves to the death 
rates for the three year period 1909-11. As the difficulties 
in the way of complete registration are much greater in 
sparsely settled districts than in cities, the effort to judge 
from internal evidence whether the records of deaths in Califor- 
nia during those years were complete has been confined to the 
rural districts excluding all incorporated places having at 
least 8,000 or 10,000 inhabitants. An average death rate 
of less than 12 in these districts is so low as to arouse suspicion 
that not all the deaths are registered. An average death rate 
of less than 10 is so low as to make the suspicion almost a 
certainty. 

In the following table the counties of California have been 
divided into three classes: those having a death rate below 
10 per 1,000 in the rural districts and no doubt with incomplete 
registration; those with rates between 10 and 12 in their rural 
districts and probably with incomplete registration; and those 
with rates above 12 and thus perhaps not intrinsically im- 
probable. 
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AVERAGE DEATH RATES IN RURAL PORTIONS OF CALIFORNIA COUNTIES, 1909-11. 








Under 10. } 4 Over 12. 





County. y. County. 





Monterey 
Calaveras 
Colusa 
Ventura 
Placer 
Santa Cruz 
Los Angeles 
Sonoma 
Mendocino 
Tuolumne 


San Mateo 
Fresno 
Marin 
Contra Costa 
Plumas 
Kings 

San Luis Obispo 
Riverside 
San Benito 
Solano 
Orange 
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Trinity 
Butte 
Tehama 
Nevada 
Santa Clara 
San Bernardino 
Yuba 

San Joaquin 
Eldorado 
Sacramento 
Alameda 
Napa 


Santa Barbara 
Sutter 
Siskiyou 
Stanislaus 
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In more than one half of the counties in California 
published death rate for the rural districts is improbable and 
in many it is impossible. 

In Washington the death rate in 1913 was only 8.5, nearly 
2 per 1,000 below that in any other state. In 1906, South 
Dakota was admitted to the federal registration area and its 
death records accepted by the Census Bureau as approximately 
correct. Through 4 years it retained that position and its 
death rate was. 


DeatH Rate in SoutH Dakota. 
Ratio per 1,000. 


After these 4 years the state was excluded from the registra- 
tion area because of incomplete returns. The state of Wash- 
ington now holds the unenviable position formerly occupied 
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by South Dakota. It might be wise for the Director of the 
Census to treat the Pacific Coast state in the same way in 
which South Dakota was treated six yearsago. The inclusion 
of incorrect and misleading returns along with those which 
are significant tends to discredit the whole set of federal 
figures and to the uninformed suggests the unwarranted infer- 
ence that Washington is far healthier than any of the 22 
other states in the registration area. 

But if the registration officials in the state of Washington 
were ready and eager to codperate with the federal govern- 
ment, perhaps a compromise might be arranged whereby 
the state figures would be retained provisionally and so long 
as each annual death rate was higher than its predecessor, 
just as that of California has been for five years. In any 
state and especially in a sparsely settled state like Washington, 
the task of building up a system of death registration is long 
and difficult, and, if the process is really under way as proved 
by the results, I believe the Director of the Census should not 
exercise his discretionary power to exclude a state from the 
registration area. 

The evidence, then, warrants the conclusion that the 
death records of Washington and the birth records, if not the 
death records, of California are very imperfect and as a result 
cannot serve as a basis for studying the recent growth of 
population in the Pacific states. 

Thus far my conclusion has been the negative one that no 
significant materials exist for a direct study of the increase 
of population in the Pacific Coast states whether by excess 
of births over deaths or by excess of immigrants over emigrants 
or both. 

In both fields, however, a substitute for registration figures, 
though only an inadequate one, exists in the census records 
of birthplace or of sex and age and an examination of these 
is now in order. 

Persons living in the Pacific states grouped by birthplace 
are of three main classes, those born in foreign countries, 
those born in the Pacific states and those born in other parts 
of continental United States. To these should be added as 
a small residual class those whose birthplace was not stated, 
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those who were born in the United States but with state of 
birth unknown, those born abroad under the American flag, 
and those born in outlying districts of the United States, 
like Alaska, Hawaii, Guam, Samoa, and the Philippines. 
All these classes combined constituted in 1910 about 1 per 
cent. of the population of the Pacific states. In the following 
analysis they will be disregarded. 

Consider first the foreign born, or immigrant population, 
as a whole. The increase of population in the Pacific states 
between 1900 and 1910 was more than 1,750,000, more than 
three times the amount and at more than double the rate of 
increase in the preceding ten years. During the same period 
the increase of foreign born was more than 400,000, twelve 
times the increase of foreign born in the preceding ten years. 
Of the total increase, 1900-1910, nearly one fourth (23.3 per 
cent.) was an increase of the foreign born population, while 
in the earlier decade only one seventeenth (5.8 per cent.) was 
due to this current. This does not prove that the number of 
foreign born had increased faster than the number of American 
born. On the contrary, the two classes increased at about 
the same rate. But in the decade between 1890 and 1900 im- 
migration to these states from foreign countries had almost 
ceased. In that decade the number of foreign born increased 
only 6 per cent., while in each of the other four decades it 
increased by at least one half. 

An introductory survey of the main birthplace classes 
in the population of the Pacific states at each of the last five 
censuses can be obtained from the following brief table. 


PERCENTAGE DISTRIBUTION OF POPULATION OF PACIFIC COAST STATES, AC- 
CORDING TO BIRTHPLACE. 











Pacific states 
Other continental United States 
ry be districts or unspecified 
Foreigh born 


Place of Birth. 1870. | 1880. 

















This shows that between 1870 and 1900 the proportion of for- 
eign born in the population decreased from one third to little 
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more than one fifth, but during the following decade it re- 
mained substantially unchanged. The outstanding fact re- 
vealed by the table is the great increase between 1900 and 1910 
in the proportion of the population of the Pacific states drawn 
from other parts of the country. In other words, the popula- 
tion of the Pacific states has grown so rapidly since 1900 
because natives of other sections of the United States have 
been flocking westward. There has been no corresponding 
increase in the natives of the Pacific states. As a recently 
opened region fills with population the proportion of natives 
usually tends to rise and the proportion of immigrants to fall. 
In the preceding table the natives of the Pacific states in 1870 
were less than one third, and in 1900 were more than two fifths 
of the population. By 1910 the proportion had sunk below 
what it was in 1880, 1890, or 1900. The foreign born fall into 
two groups styled by the census “white” and “colored.” 
The term ‘‘colored”’ is used as a convenient generic term to 
include all racial elements other than the European whites. 
It embraces Negroes, Indians, Malays, Chinese, and Japanese. 
Whether this is good ethnology may fairly be questioned. 
But good ethnology is hardly to be reconciled with the require- 
ment that its tests should be understood and, when necessary, 
applied by an army of more than 70,000 enumerators. 

In the Pacific states the only numerous components of the 
foreign born colored are the Chinese and Japanese. In these 
states in 1910 there were 94,000 foreign born colored and 
104,000 Chinese and Japanese. The excess of 10,000 Chinese 
and Japanese over all foreign born colored is due to the fact 
that thousands of the former claimed, some no doubt wrongly, 
to have been born in the United States. In the entire country 
there were nearly 20,000 Chinese and Japanese who claimed 
to have been born in the United States. The majority 
were probably residing in the Pacific states, where both 
elements have been domiciled for the longest time. The 
foreign born colored in the Pacific states decreased by 14,000 
between 1890 and 1900 and increased by 22,000 between 1900 
and 1910, a total increase of 8,000 in twenty years. During 
the same twenty years the foreign born whites increased by 
more than 400,000. As a result the foreign born colored are 
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a dwindling proportion of the total foreign born. In 1890, 
they were 16.7 per cent., in 1900, 13.2 per cent., and in 1910, 
9.9 per cent. of the foreign born. Because of this relative 
decrease in the foreign born colored the proportion of whites 
in the total population of the Pacific states has been rising: 


Date. Per Cent White. 


The tendency towards an increasing predominance of 
whites in the total population appears in the whole United 
States as well as in the Pacific states, but in the latter the 
increase since 1860 has been 9.0 per cent., while in the whole 
country it has been only 3.3 per cent., or little more than 
one third as great. 

A rough estimate of the number of foreign born who arrived 
in the Pacific states between 1900 and 1910 may be reached 
by starting with the number of foreign born residing in the 
Pacific states in 1900 and subtracting the probable number who 
died before 1910. This number of deaths has been estimated 
by applying to the foreign born in the Pacific states the death 
rate of the foreign born whites in the registration area in 1900. 
The group was probably reduced between 1900 and 1910 by 
about 92,750 deaths, leaving, if emigration be ignored, about 
451,600 survivors in 1910 of the foreign born who had been in 
the Pacific states in 1900. If this number be subtracted from 
the total foreign born in these states in 1910, it leaves 504,200 
as the number of survivors in 1910 from the foreign born who 
had arrived in these states during the preceding decade. 
Assuming that they had been in these states on the average 
five years, the number of arrivals needed to produce this num- 
ber of survivors was about 553,500. That this number ex- 
ceeds by 235,000 the number of foreign born in the Pacific 
states who had been in the United States less than ten years 
may be explained by the fact that many foreign born who had 
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arrived in the United States before 1900 and had been gradu- 
ally advancing across the continent reached the Pacific states 
after 1900. 

Consider now the increase in immigrants coming from other 
sections of the United States or more accurately the increase 
in natives of other sections residing in the Pacific states. The 
total population increased 74 per cent.; the foreign born, 76 
per cent. ; those born and residing in the Pacific states increased 
only 46 per cent.; but the natives of other states residing in the 
Pacific states increased 105 per cent. Obviously the Pacific 
states since 1900 have recruited their numbers primarily from 
the natives of other states and least of all from their own loins. 
The immigration of natives from other states as roughly meas- 
ured by these birthplace figures more than doubled during the 
decade. The heaviest contributions came from the Mississippi 
Valley states, Illinois, Missouri, and lowa, but the most rapid 
increase in the flow between 1900 and 1910 was from the states 
farther west and the slowest increase from the states farther 
east and especially from New England. In order to define 
the contributory area more accurately I have prepared the 
accompanying table, showing the number of natives of each 
state east of them living in the Pacific states in 1900 and in 
1910 with the per cent. of increase during the decade. 

In the following table, Oklahoma, Florida, and Nevada are 
exceptional. The population residing in Oklahoma more than 
doubled and that born-in Oklahoma increased 160 per cent. 
between 1900 and 1910. Probably, also, the average age of 
the natives of the state increased, as the average age of its 
residents certainly did, and as a rule migration is more com- 
mon in adult life. The increased migration from Florida to 
the Pacific states is probably connected with the similarity of 
agricultural conditions in Florida and southern California, and 
the great prosperity of sub-tropical agriculture in California 
since 1900. This explanation is made more probable by the 
fact that the increase has gone mainly to California rather than 
to Oregon or Washington. Nevada shows a small increase 
because the emigration from that state in the years before 1900 
had been abnormal. 
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NATIVES OF STATE SPECIFIED RESIDING IN PACIFIC STATES, 1900 AND 1910, WITH 
PER CENT. OF INCREASE. 


Number. 
Per Cent. 


Increase. 





| 
} 





Oklahoma 
Colorado. ........ 
North Dakota 
Montana 
Florida. . 

South Dakota 
New Mexico 
Arizona. . . 


«hy 
Arkansas. 
Mississippi . . 


Kentucky. Bee ee ; 
U.S. outside of Pacific states....... 
Illinois 


Louisiana. . . . Kat pe 
Se 
Pennsylvania............. 
South Carolina......... ; 
Missouri. . peeinnaseed 
New Jersey 

Delaware 

Virginia... . 

Connecticut. ..... 

Rhode Island. 

District of Columbia. . 
Maryland. 

Maseachusetts. . . 

New York. . 

New — pen 

Vermont. . 

Nevada. 

Maine. . 
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If the emigration of native Americans to the Pacific Coast 
states is analyzed with due regard to the populousness of the 
contributing states and the proportion of the natives of each 
state who were living in the Pacific Coast states to the total 
natives of the state living in the United States, it appears that 
the smallest contributions, less than 1 per cent. of the total 
natives, came from the southeastern states, New Jersey to 
Arizona inclusive in 1900 and New Jersey to Louisiana in 1910; 
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that the states contributing 1 to 3 per cent. of their natives 
in 1900 were northern states from Maine to South Dakota 
(with Utah), and in 1910 were a belt of states stretching across 
the country from New Hampshire to New Mexico; and that 
the states contributing more than 3 per cent. of their natives 
were the northern and western states from Iowa to Arizona 
(1900) or.Michigan to Arizona (1910). 

Consider now the increase between 1900 and 1910 in the 
natives of the Pacific states living in these states. This num- 
ber rose by only 46.4 per cent., a ratio much less than the in- 
crease in any other of the population groups. This slow in- 
crease suggests either that the true death rate in the Pacific 
states is high, and this is not borne out by any evidence at hand, 
or that the true birth rate is abnormally low, and this is in har- 
mony with what we know from other sources. To my mind, 
the best single substitute which the data allow for an American 
birth rate is the proportion of children under five years of age 
to the number of potential mothers, or women of age to bear 
children, an age which is roughly defined as 15 to 44 or 15 to 49, 
sometimes one group and sometimes the other being available. 
In the United States as a whole in 1910 there were 446 children 
under 5 to 1,000 women 15 to 49 years of age, and for half a 
century this proportion had steadily and rapidly decreased. 
If we divide the United States into the three parts, Pacific, 
Mountain, and rest of the United States, the proportions of 
children to 1,000 women in 1910 were as follows: 








Children under 5 to 1,000 Per Cent. Deviation 
Women 15-49. from Average. 





343 
488 
449 


446 














The proportion of children in the Pacific states is 23 per cent. 
below the average for the country, which may be taken as the 
normal, and 30 per cent. below that in the Mountain states, 
next east of this area. The conclusion that the Pacific states 
are characterized by an extremely low birth rate is an unavoid- 
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able one. The following figures show that the birth rate as 
thus measured has been steadily falling for half a century and 
is now less than half (44.5 per cent.) of what it was in 1860. 


Date. Children to 1,000 
VW omen 15-49 

Years of Age in 
Pacific Coast 


On the whole, the evidence indicates that the astonishing in- 
crease of population in these states since 1900 has been mainly 
due to immigration in some degree from abroad, but especially 
from other states, and slightly due to excess of births over 
deaths. Increase as a permanent and normal social process 
usually depends primarily upon natural increase and a growth 
of population resulting mainly or entirely from immigration 


has a weaker guarantee of permanence, While the evidence 
in hand does not warrant a definite answer, it does point to a 
slackening in the growth of population of the Pacific states as 
likely to occur in the near future. 
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“ON THE HANDICAPPING OF THE FIRST BORN,” 
A CRITICISM OF PROFESSOR PEARSON’S 1914 
MEMOIR.* 


By Louis I. Dustin, Statistician, anpD Harry Lanoman, Slatistical 
Bureau, Metropolitan Life Insurance Company, New York. 


In his paper “A First Study of the Statistics of Pulmonary 
Tuberculosis,”t 1907, Professor Pearson concluded among 
other things that the early born, particularly the first, are 
more liable to develop tuberculosis than are the later born. 
This finding of Pearson’s was severely criticized by a number 
of workers, but especially by Yule and Greenwood,f Weinberg§ 
and Macaulay.|| In his more recent memoir, ‘‘On the Handi- 
capping of the First Born,’’ 1914, Professor Pearson elabo- 
rates this thesis and responds to the criticism directed at his 
first paper. 

In his 1907 paper, Pearson classified the 381 patients of a 
tuberculosis sanatorium by order of birth. He also arranged 
the sibships, i.e. the group composed of the 381 tuberculous 
persons and their brothers and sisters, in a similar order. He 
then assumed that, in princiyle, these two distributions by 
order of birth should be identical, supposing that the distri- 
bution of the sibships is equivalent to the distribution by 
order of birth of the tuberculous population at large. He 
found actually that the first and second born among the 
patients were represented considerably above the number 
expected from the distribution of the sibships. He con- 
cluded, therefore, that the early born are more liable to 
tuberculosis. 

It is this assumption of the identity of the two distributions 


* Eugenics Lecture Series. X. Dulau and Company. London. 

t Studies in Nationa! Deterioration, Drapers’ Company Research Memoirs. Dulau and Company, 
London. 

t On the Determination of the Size of Family and of the Distribution of Characters in Order of Birth 
from Samples taken through Members of the Sitships. Journal of the Roya! Statistica! Society, Vol. 
LXXVII, 1913-1914. 

§ “Die rassenhygienische Bedeutung der Fruchtbarkeit” Arch. f. Rassen- u. Gesellschafts-Biologie, 
1910 Vol. VII, p. 684. “Zur Frage der Messung «ier Fruchtbarkeit,” /bid., 1913. Voi. X, p. 162. 

|| The Supposed Inferiority of First and Second Born Members of Familes—Statistica! Fallacies. 
1912. T.B. Macaulay, Montreal, Can. 
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that is the basis of much of the criticism. We shall also ad- 
dress ourselves to this matter below. In addition other more 
general criticisms have been made, especially by Macaulay, 
which indicate why we may expect the early born to be rep- 
resented in larger proportions without involving Pearson’s 
conclusion. They, the early born, have had a greater oppor- 
tunity to pass through the so-called ‘‘danger zone’”’ and to be- 
come patients of tuberculosis sanatoria; younger brothers and 
sisters may well have a pronounced tubercular diathesis, but 
because of their youth may not as yet have developed the 
disease sufficiently to need sanatorium care. There is also 
a tendency, even if not a very pronounced one, in tuberculous 
stocks for the undue representation of early borns; for the 
number of offspring in the family is likely to be cut down 
below the average through the early death of tuberculous 
parents, or through other circumstances which commonly 
break up family ties in tuberculous stock. 

Pearson, in his second paper, virtually waives the above 
objections. He proceeds rather, at great pains, to substan- 
tiate the other assumption which was involved in his first 
paper, and which was criticized rather severely by Yule and 
Greenwood, namely, that the distribution of the sibships by 
order of birth is equivalent to the distribution of the tuber- 
culous population at large. For, if this assumption is 
invalid, the two distributions referred to above are not 
comparable, and no valid conclusions can be drawn from 
any such comparison. In his reply, the author does not 
mathematically establish his conclusion as to the identity 
of the two distributions. He explains that he has consid- 
ered the distributions of the affected in a number of cases 
where the distributions of the pathologic communities from 
which they were chosen were approximately known, and 
has compared the latter distributions with those obtained 
from the distributions of the affected by various methods, 
including those of his critics. On the basis of this compari- 
son, the author has satisfied himself that the distribution of 
the sibships of the affected is in general the best representa- 
tion of that of the pathologic community at large. 

The author then extends his argument by introducing a 
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discussion of the mortality and “‘delicacy”’ rates of infants by 
order of birth. He also considers various indications of degen- 
eracy in families by order of birth, including such traits as 
imbecility, epilepsy, insanity, albinism, criminality, tuber- 
culosis, and congenital cataract. Using the same methods as 
have already been described for tuberculosis, he finds a 
marked weighting of the first born in all these defects, except 
in epilepsy. 

After summing up his data, the author comes to the definite 
conclusion that “the small family is detrimental to race prog- 
ress.” This conclusion he makes without reservation; for 
such families are constituted to a greater degree by the early 
born who, as he maintains, are more often defective. 

For the sake of the argument let us assume that the author’s 
tables actually show what he claims for them. Then all that 
follows is that the early born of the community are more 
likely to be inferior than the later born. It does not follow, 
as Pearson infers, that the early born are necessarily inferior 
to other siblings of their own families. Nor is it true for the 
pathologic community at large, since the author’s subjects, 
taken from institutions, are distributed mostly between cer- 
tain ages. Thus, what may be true of patients in a tuber- 
culosis sanatorium need by no means be true of tuberculous 
persons in general, who include many children, and these are 
rarely found in sanatoria. Especially in the face of evidence 
of inferiority of the last born, it is not safe to assume that 
superior individuals would be obtained by increasing the 
size of the families in question. As has already been pointed 
out, this inferiority of the early born may be due to an 
undue representation of small degenerate families; or it may 
be due to the higher average age of the elder born, the younger 
born not having as yet attained an age at which criminal or 
pathologic tendencies will have had opportunity for expres- 
sion to a like degree; or to such circumstances as economic 
pressure upon older children, or to other external conditions, 
and not simply to the physiologic fact of being elder born. 

Thus far we have assumed that Professor Pearson’s method 
of procedure is valid. His method is based unequivocally on 
the assumption that the distribution according to order of 
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birth of the pathologic community from which his ‘‘marked’’ 
or affected subjects are obtained is identical with the distri- 
bution of the sibships of these subjects. For if that be the 
case he can use the distribution of the sibships of the 
affected as a norm in comparing with it the distribution 
of the affected, in the effort to show that actually the early 
born among his subjects preponderate beyond all expected 
proportions. We shall endeavor to show that, when there is 
no weighting according to order of birth among the individuals 
affected, the distribution of the affected or that of the patho- 
logic community represented by them is not in any case com- 
parable with that of their sibships. We propose to take the 
distribution of a normal population, and, supposing all mem- 
bers of it to be liable to some disease in equal proportions, 
obtain from it the distribution of the sibships of the affected 
by order of birth which is to be expected on the assumption 
made. We shall find that the distribution of the sibships is 
by necessity so different as to account for practically the whole 
difference found by Pearson. To illustrate our point, we 
submit the following table: 
TABLE I 


RECONSTRUCTION OF THE DISTRIBUTION, BY ORDER OF BIRTH, OF THE SIBSHIPS 
OF THE AFFECTED FROM THAT OF THE AFFECTED, OR FROM THAT OF THE 
GENERAL PATHOLOGIC COMMUNITY. 








| Number of Individuals oe : 

Sibling’s | Industrial | Families | in Families ein Per Mille PR. , 
der. Classes, | with 1, 2, of of | Distribution | “Siehire of 

Nomber | EM | Reson | Bees | Affected, | % Affected. | aected. 


in | 
Family. 











| 1,872 
| 2,547 
| 


46,325 


Total..... | 46,325 7,670 
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In the foregoing table we give in Column I the distribution, 
by order of their birth, of the siblings of a community of 7,670 
fertile families taken from the industrial class in New South 
Wales, as quoted in Pearson’s paper on pulmonary tubercu- 
losis. We suppose, also, that all of these siblings are equally 
liable to some disease irrespective of their order of birth. On 
this assumption, we shall obtain (Column VI) the distribution 
of the sibships of the affected which are to be expected from 
the distribution in Column I. From Column I we first obtain 
Column II, the distribution of the families in the community 
according to size. From Column I we have, for instance, 
4,708 fifth born and 5,442 fourth born. But we must have 
a fourth born for every fifth born, and any excess of the former 
must therefore be due to families of four only, in this case 734 
in Column II. In similar manner we obtain each of the other 
figures in Column II. Now we have, for instance, 734 fami- 
lies of four each. Then we have 2,936 individuals (Column 
III) all belonging to families of size four. Thus we obtain for 
Column III a distribution of the siblings of our population 
classified according to size of family to which they belong. 
Since we have assumed all these siblings equally liable to 
a disease, the figures of Column III must give, in their pro- 
portions, the distribution of the affected as well, according to 
size of family to which they belong. 

We must realize now that the subjects under Professor 
Pearson’s consideration (distributed as in Column ITI) are all 
included in the same institution. These subjects were pre- 
sumably drawn at random from the pathologic community at 
large. We inquire now as to the probable number of families 
of the community we are considering that have more than 
one representative among the inmates of the institution. The 
probability of a particular member of the community being 
an inmate of the institution at any given time is small. The 
likelihood that two members of the same family are repre- 
sented among our subjects is then extremely small, for, in 
the first place, both must be diseased; further, both must 
have the disease developed to the stage where they need 
institutional care; both must be sent to some institution; 
of all institutions, both must be committed to the par- 
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ticular one we are examining; both must be inmates of this 
institution at the same time, viz., that of our observation. 
We infer, then, that a very small number of the sibships 
of the affected are represented by more than one member 
in this particular institution. Hence we shall assume that 
for our purposes each of our affected comes from a distinct 
family, the error being negligibly small. 

That being the case, Column III, besides giving the distri- 
bution (proportionately) of the affected in the institution 
according to size of family to which they belong, also gives 
the distribution of their families according to size. Let us 
suppose for a moment that the actual figures are magnified 
proportionately, and that the figures of Column III actually 
represent the number of the sibships of various sizes. In that 
case we should have, then, 46,325 families; hence 46,325 first 
borns. Again, there being a second born in every family of 
two or more, we add all the numbers of Column III from the 
bottom up to the second line and obtain, for the second figure 
of Column IV, 45,658 as the number of second borns. Simi- 
larly, we add all of Column III up to the third line and obtain 
44,020 for the third figure of Column IV. In analogous man- 
ner we complete Column IV. These figures represent, then 
(magnified in proportion), the distribution by order of birth of 
the sibships of the affected. Column YI gives 1000 individ- 
uals distributed as are the numbers of Column IV. Now, 
since all siblings of our community were supposed equally 
liable to the disease, Column I, besides giving the distribution 
of our community, also gives the proportionate distribution 
of those affected. In Column V we have 1,000 individuals 
distributed as the numbers of Column I. We have, then, in 
Column V, the per mille distribution of the diseased, as well 
as that of the community at large, and in Column VI the per 
mille distribution of the sibships of the diseased. 

The discrepancy between the last two columns is striking. 
Thus, as to first born, the two columns give 165.6 and 124.7 
as the respective numbers of affected and their sibships on a 
per mille basis. A like difference is found for second and 
third borns. These differences in proportionate distribution 
were obtained on the assumption that siblings of all orders of 
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birth were equally liable to disease—that is, that there is 
no weighting on the early borns. It is not surprising then 
that Professor Pearson should obtain such differences in his 
own tabulations, and any conclusions based on such a dis- 
crepancy fall to the ground. 

We shall further illustrate our point by applying formally 
the method used in obtaining the above tabie to the distribu- 
tion of the 381 patients of a sanatorium used by Pearson in 
his 1907 paper. We obtain the following table, where Roman 
numerals denote columns similar to those in Table I: 


TABLE II 


RECONSTRUCTION OF THE DISTRIBUTION OF THE SIBSHIFS OF 381 TUBERCULOUS 
INDIVIDUALS IN A SANATORIUM FROM THAT OF THE TUBERCULOUS INDIVIDUALS 
THEMSELVES, AND A COMPARISON WITH THE SIBSHIP DISTRIBUTION AS ACTU- 
ALLY FOUND BY PEARSON. 
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(a) This total em braces several siblings of an order of birth beyond 14. 


Here Column I or its equivalent, Column V, gives the dis- 
tribution of the 381 subjects. Column VI gives the distri- 
bution of the sibships of these subjects that is to be expected 
from Column I. Column VII gives the distribution of the 
sibships of the affected as actually found by Pearson. The 
distributions of Columns VI and VII are fairly equivalent. 
But VI was obtained on the assumption that all siblings were 
equally liable to the disease. Hence the discrepancy that 
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Pearson found was to be expected on the assumption that 
there be no weighting according to order of birth. Certainly, 
then, Professor Pearson cannot use these distributions as a 
basis for the contention that the early born are especially 
liable to be diseased. 

Again, let us reverse our procedure to see what number of 
affected may be expected from the actual distribution of the 
sibships. In Table I we obtained the distribution VI from 
that of I or Vin a very definite way. Given the distribution 
VI, that of V is then definitely determined. Using Pearson’s 
figures again, we obtain the following table: 


TABLE III 


RECONSTRUCTION OF THE DISTRIBUTION OF THE AFFECTED IN A SANATORIUM FROM 
THAT OF THE SIBSHIPS OF THOSE ACTUALLY AFFECTED, AND A COMPARISON WITH 
THE DISTRIBUTION OF THE ACTUALLY AFFECTED AS FOUND BY PEARSON. 








— Distribution of the Distribution of the Affected | Distribution of the 381 
Sibling’s Order. Sibships of the Affected to be Expected Affected as Actually 
as Found by Pearson. | from that of their Sibships. Found by Pearson. 





| IV and VI. Iand V Vill 
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Column IV (VI) gives the distribution of the 2,164 sib- 
ships of the affected as actually found by Pearson. Column 
I (V) gives the expected distribution of the affected themselves, 
and is obtained from VI by reversing the procedure in the 
other tables. Column VIII gives the actual distribution of 
Professor Pearson’s subjects. Comparing the last two col- 
umns, we note that the first, fourth and fifth born predominate. 
Considered as a whole, however, the variations are too irregu- 
lar to warrant any definite conclusion. The same chance 
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variation that made 52 follow 41 in Column VIII may have 
raised the first figure to 113. 

Professor Pearson may point out that, in some instances, 
he has found variations beyond even what we should antici- 
pate on our assumptions. But we have seen that there are 
several reasons why we should a priori expect a certain pre- 
dominance of first born among the marked (except, of course, 
in cases of congenital cataract, albinism, etc., characteristics 
acquired at birth). Proper allowance must be made for such 
factors before we can accept any decided difference in our 
order of birth distributions as really significant. 

On reviewing Professor Pearson’s data in the light of the 
foregoing, we find that his hypothesis is anything but sub- 
stantiated, and that the cry against the pioneer child—at any 
rate, so far as Professor Pearson’s data indicate—has little, if 
any, justification. It would seem obligatory that the proper 
method of procedure to be pursued in an investigation such 
as that which is proposed should be to consider only fami- 
lies of the same size, and that then only families with com- 
pleted pathologic history should be included. This would 
eliminate the complication of including a number of early 
borns of degenerate stocks with low fertility. Again, if any 
definite results were obtained, we should have some reason 
to suppose them true for members of the same sibship. 
Weighting of large families as such (the primary source of 
the differences in our distributions) would be eliminated. 
Inadequacies in the records due to omission of the data con- 
cerning the ultimate history of young siblings with distinct 
pathologic diatheses would be accounted for. Any other like 
pitfalls or sources of inaccuracy must be done away with, 
or allowed for, before one can feel any assurance that his 
conclusions, if he then obtain any, include an element of 
truth. 
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VITAL STATISTICS WORK IN CALIFORNIA.* 
By Georce D. Lesuin, Statistician, California Board of Health. 


Statistics have been termed the handmaid of prophecy and 
vital statistics the bookkeeping of humanity. The books kept 
in California include births, deaths, and marriages, and yield 
sound predictions on the great events of life—the cradle, the 
grave, and the wedding altar. 

The State Bureau of Vital Statistics was organized in 1905, 
and California immediately won from the U. 8. Bureau of the 
Census the honor of recognition as a registration state for 
deaths along with Pennsylvania and three others admitted in 
1906. Until the admission of Washington in 1908, California 
was one of three registration states west of the Mississippi 
River and the only such state beyond the Rocky Mountains. 
Moreover, there is a sharp contrast between mortality statis- 
tics for the two registration states on the Pacific coast. The 
death rate for Washington has ranged widely between merely 
7.9 and 10.0 per 1,000 population, while the rate for California 
has varied slightly at higher levels only from 13.4 to 14.6. 
The California death rate was below that for the whole regis- 
tration area in 1906 to 1911, though somewhat above it in 1912 
and 1913. 

Birth registration, deficient at first, has improved year 
after year in California, the total more than doubling between 
1906 and 1914 in the steady rise from 20,974 to 46,012 and the 
rate advancing from 10.3 to 16.7. In the race between the 
Stork and the Scythe, births first surpassed deaths somewhat 
in 1911 but by 1914 the excess of births over deaths rose to 
over one fifth (22.6 per cent.). The California death toll was 
29,303, or 14.4 per 1,000 population in 1906, against 37,537, 
or only 13.4 per 1,000 in 1914, increases appearing annually 
except for a small decline between 1908 and 1909 and a sharp 
drop between 1913 and 1914, when the death total decreased 
by 1,062, or 2.8 per cent. Marriages numbered 21,317, or 


* Paper presented at the meeting of the American Statistical Association at Stanford University, 
Palo Alto, California, August 13, 1915. 





37] Vital Sratistics Work in California. 737 


10.5 per 1,000 inhabitants in 1906, against 31,902, or 11.5 per 
1,000 in 1914, a decrease of 1,266, or 5.5 per cent., appearing 
between 1907 and 1908, while all other years showed successive 
gains but with increases very small and rates actually declining 
in both 1913 and 1914. 

The registration system established in 1905 has been modi- 
fied by a new statute in effect August 8, 1915, that follows even 
more closely the Model Law on this subject and which, though 
altering standard blanks and local districts somewhat, will 
make no particular change in statistical tabulations. How- 
ever, descriptions here given of blank forms and registration 
districts relate to conditions under the law of 1915. 

The California birth and death certificates are based upon 
forms recommended by the Bureau of the Census and the 
marriage certificates follow similar lines. Each blank contains 
identifying particulars such as names of persons and parents 
as well as the place and date of the event, in addition to statis- 
tical data proper. The birth certificate includes the following 
statistical items: sex of child; whether twin or other plural 
birth; for each parent the race, age, birthplace, and occupation 
(by both particular kind of work and general nature of indus- 
try); number of children born to the mother as well as number 
still living; and also inquiries on the use of a prophylactic for 
ophthalmia neonatorum. The death certificate contains for 
each decedent the sex, race, marital condition, age, occupa- 
tion (by both particular kind of work and general nature of 
industry), birthplace, parental birthplaces, cause of death, and 
length of residence (in the registration district and in Cali- 
fornia), together with special information for hospitals on source 
of infection. The marriage certificate likewise includes the 
following items for both groom and bride: race; age; former 
marital condition with number of present marriage; occupa- 
tion; birthplace; and parental birthplaces. 

The local registrars forwarding to the central bureau each 
month original certificates for births and deaths in their re- 
spective districts are the health officers of the 34 cities having 
freeholders’ charters, the clerks of the remaining 205 cities 
and incorporated towns, and the county recorders for the out- 
side or unincorporated portions of the several counties. Orig- 
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inal certificates for all marriages are likewise sent each month 
to the State Registrar, but only by the recorders of the 58 
counties in California. The duty of filing a certificate with 
the local registrar is fixed by law upon the physician or mid- 
wife attending a birth within 36 hours thereafter, upon the 
undertaker, in case of a death, within 72 hours or before any 
disposition is made of the body, and upon the minister or jus- 
tice performing a marriage ceremony within three days of the 
event. 

Some idea of the extent of tabulations in the State Bureau 
of Vital Statistics is given by a general summary of the facts 
for California in 1914, to appear in the next Biennial Report. 
Similar figures are shown regularly in these reports for three 
main divisions—Northern, Central, and Southern—and eight 
minor geographic divisions of the state, and are generally avail- 
able likewise from data published for individual counties as 
well as for leading cities. 

Males preponderate greatly among the inhabitants of West- 
ern States, the proportion of males to 100 females having 
been 125.5 for California in 1910 against merely 106.0 for the 
United States. Consequently, among decedents here the 
proportion of males is over 60.0 per cent. (61.4) as compared 
with only about 55.0 for the whole registration area. For 
California births, however, the percentage of males is only 
51.7, being 51.5 among white babies against 53.6 among non- 
Caucasians, mainly Japanese. The percentage of male births 
is 51.2 for California mothers, 51.1 for other Americans, and 
52.4 for foreign born white mothers. 

With reference to race, the percentage of non-Caucasians is 
8.1 for babies born, 5.4 for persons dying, and 4.6 for those 
marrying. The Japanese birth total, though only 719 in 
1910, has risen rapidly to 2,874 for 1914. While births and 
deaths of Japanese occur at various places throughout Cali- 
fornia, the Japanese weddings take place to the extent of 
nineteen twentieths of all at San Francisco. Picture brides 
from Japan find expectant grooms assembled at this port, 
the marriage certificates being filed in dozens after the arrival 
of trans-Pacific steamships. 





39] Vital Statistics Work in California. 739 


For the white elements of the population, the nativity is as 


follows in per cents.: 
California. Other States. Foreign Born. 


Births (Mothers) : 39.3 29.7 
Deaths (Decedents) , 42.0 31.5 
Marriages (Brides) ..... ; 43.3 20.6 


Comparison of percentages by nativity for white mothers 
and brides indicates that native Californians and other Amer- 
icans show less strongly among women bearing children than 
among those marrying, while, conversely, foreign born women 
contribute relatively more to birth rates than to marriage 
totals. The same contrasts appear when widowed and di- 
vorced brides are omitted and the comparison is made between 
all mothers and only first marriage brides. It seems, there- 
fore, that in this state as elsewhere the fecundity of foreign 
born women surpasses that of the natives. 

In regard to age, tabulated only for deaths, it appears that 
people live longer or die older in California than in the United 
States generally, the median age for decedents in this state 
being 49.6 years against the last published figure of 42.7 years 
for the whole registration area. In 1911 to 1914 the median 
age for California decedents was successively 48.8, 49.2, 49.4, 
and 49.6, indicating an upward movement even though slight. 
While the median age is somewhat less for males than for 
females in the entire registration area, 42.2 years against 43.4, 
it is considerably higher for men than for women in California, 
50.1 years against 47.3. 

For decedents of 15 years and over the per cent. distribution 
by marital condition is as follows for each sex: 

Single. Married. Widowed. Divorced. Unknown. 
31.5 45.3 14.5 1.8 6.9 
48.7 36.9 1.3 1.2 


In further reference to marital condition, the status of grooms 
and brides may be noted in the following per cents. : 
Single. Widowed. Divorced. 
er 8.5 8.4 
Pe. Ge hescdaxees> Te 10.0 10.8 
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The per cent. of divorced brides, 10.8, marks a steady an- 
nual rise from only 7.4 in 1907. Divorced women outnumber 
divorced men even more than widows exceed widowers. Al- 
though widows outnumbered divorced women remarrying in 
the period 1906 to 1911, yet for the years 1912 to 1914 the 
divorcees have surpassed widows in increasing degree. How- 
ever, the per cent. divorced is higher for brides born in other 
states than for native Californians, though lowest of all among 
foreign born brides. 

Classification of marriages by number in order shows that 
there are many more weddings between bachelors and widows 
or divorcees than between single women and widowed or di- 
vorced men. Moreover, bachelors unite with divorcees much 
more than with widows, although spinsters marry widowers 
about as much as they wed divorced men. Yet where per- 
sons previously married wed again with others of prior mat- 
rimonial experience the mate for either sex is somewhat more 
often one who was widowed rather than divorced. 

Analysis of mortality statistics by occupations for Cali- 
fornia cannot be presented satisfactorily here, the tabulations 
for this state being made for 90 specific occupations and for 
12 groups of diseases. Discussion of causes of death is also 
necessarily omitted at this time. The annual tabulations 
published for the state cover each of the 189 titles of the 
International Classification by sex, race, nativity, and age 
periods, while figures are also given for geographic divisions 
as well as for individual counties and chartered cities on total 
deaths classified by 28 principal causes. 

Reference must be made, however, to valuable data compiled 
for California on the length of residence of decedents, this 
information being particularly important in connection with 
the heavy mortality from tuberculosis in this state. The 
“Great White Plague’”’ causes about 14 per cent. of all deaths 
in the whole state and about 17 per cent. of the deaths in South- 
ern California. Yet over half the tuberculosis victims in 
Southern California had lived in the state less than ten years. 
In fact, the length of residence was under one year for 13.4 
per cent. of these decedents and less than six months for 8.7 
per cent. of them in 1914, the per cents. for 1914 being much 
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lower than averages for preceding years on account, perhaps, 
of decreased migration of tuberculosis sufferers in a year of 
financial stringency. 

Furthermore, nearly one fourth (23.4 per cent.) of all 
California decedents with a residence of under one year were 
persons who finally succumbed here to tuberculosis contracted 
undoubtedly elsewhere. Hence, the very healthfulness of 
the California climate is a factor in swelling the general death 
rate or apparent mortality. People come here to save or 
lengthen lives surely doomed elsewhere. 
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THEORY OF STATISTICAL TABULATION. 
By G. P. Warkrns. 


This brief paper deals with statistical tables in their most 
general aspects and is therefore labelled the ‘‘theory of tabu- 
lation.” But it is a product of experience and indeed was con- 
ceived and in part written as a general introduction to direc- 
tions and rules of tabulation for use in a statistical office. 
Hence in form it consists largely of statements of how things 
should be done. But the purpose and function of statistical 
tables are the fundamental thoughts throughout. 

Nature of Tabulation. The general meaning of the word 
“table” appears to be an even flat surface with breadth not 
disproportionately small in comparison with length or, con- 
cretely, an object characterized by the possession of such a 
surface. The arrangement of ordinary reading matter is in a 
line or lines, while a statistical table presents itself as a surface. 

The table thus differs from the ordinary page of letter type 
not merely in being composed mainly of figures, but also in 
being readable in two dimensions, that is, at least vertically 
as well as horizontally. ‘“‘Reading matter’? may also be a 
list of numbers. But the arrangement of the line (or “lines’’) 
of ordinary reading matter running back and forth on the page 
is not on a surface plan. A line of running print can be fol- 
lowed but one way. Such a line is like a string of beads, 
but with the type (as the beads) interrupted on the parts of 
the string extending from right to left and in position on the 
string as the line passes from left to right. The reader’s eye 
must follow the string. A statistical table, on the other 
hand, can be read either down or across. It utilizes the di- 
mensions of a surface. According to this conception, a list 
is not a table and a single column does not constitute a table. 

A table may also sometimes be read diagonally, especially 
one of content and form such as to show correlation. The 
ages of men and of their wives, the age and the grade of school 
children, etc., may conveniently be compared with reference 
to the most frequent combinations in this way. 
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Matter not of a statistical character may also be put into a 
table when there is some advantage in reading it more than 
one way. Numerical data, whether statistical in character 
or not, are frequently best so arranged. The tabular form is 
used to furnish data for, and facilitate the processes of, com- 
putation, as in the familiar tables of logarithms, trigonometric 
functions, roots and powers, etc., and in interest tables. 
Here compactness of form and ease of reference are the im- 
portant considerations, but these are also the reasons for being 
of the statistical table. 

The implied division of numerical tables into two species, 
mathematical and statistical, suggests a question as to what 
is the difference between the two. The answer is that the 
first species contains abstract numbers, and the second, num- 
bers that are at least relatively concrete. Statistical tables 
consist of numbers representing quantities or degrees of con- 
crete things, qualities, or events. Hence the importance of 
statistical units and of their definite and constant significance. 
Indeed, the writer would describe statistics in general as con- 
cerned with concrete numbers and quantities and their rela- 
tions. It constitutes a characteristic method or methods of 
dealing with such numbers, and also consists of the material 
appropriately so dealt with. These two aspects of the sub- 
ject tend to be recognized in ordinary speech by the use of a 
singular verb with “‘statistics’”’ in the first sense, while in the 
second sense the word is treated as plural. For statistics, in 
either sense of the word, the importance of the table is evident. 
This conception of statistics, it may be added, has important 
general bearings not involved with its incidental use in the 
present connection. 

Tabular presentation has conspicuous advantages as re- 
gards economy of space and of time: of space, wherever the 
same class designation or name is to be applied to a- large 
number of items brought together in the table in a single line 
or a single column; of time, on the part of those seeking infor- 
mation on a specific point, in that, by using line and column 
as guides, the specific fact sought can be found directly. 
These uses of the tabular form are not peculiar to numerical 
tables. 
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‘Tabulation, like speech, is a device for expressing ideas, 
and in particular for expressing them compactly and in a way 
to facilitate comparison and show relations. Ordinary lin- 
guistic symbols, arabic and other numerical notation (in- 
cluding the symbolic use of position), rulings and spacial 
relations, and sometimes forms special to tabular notation, 
are all employed for this purpose. As with language generally, 
the tabular presentation of facts should say as much as pos- 
sible with a meaning as unmistakable as possible in as small 
a compass as possible. There should be no ambiguity, hence, 
for example, blanks should mean but one thing. Expression 
should be as direct as possible, hence, for example, information 
essential to a prompt grasping of the meaning of the table 
should not be put in footnotes if avoidable. Reasonable 
conventions regarding the use of symbols should be observed. 

The table is the fundamental means of presenting statistical 
material and is so characteristic of the method that it may be 
considered the matrix of statistics. Those who first gave to 
“‘statistics’’ its present meaning, as distinguished from its 
older sense of “political”? science, were opprobriously called 
“‘Tabellenknechte.” As early as the ’40’s of the nineteenth 
century, New York State provided for the publication of 
railroad reports in tabular form.* Statistical competence 
may well be described as knowledge and skill in making and 
interpreting tables of concrete numerical data. 

Uses of a Statistical Table. The stub of a statistical table 
is most commonly a geographical classification. For groups 
of such classes there will usually be sub-totals which condense 
the more detailed classification. But the stub may consist 
of the names of reporting entities, as in the case of many pri- 
mary tables of corporation and financial statistics. The most 
important statistical data for public-service corporations are 
usually printed in such form by the various supervising com- 
missions, including the Interstate Commerce Commission. 
But for much such data, especially for the distinctively statis- 
tical as opposed to the financial part, the company unit has 
little significance and compilations are made by geographical 
or other groups of companies. Where the facts are presented 


*1907 Annual Report of the N. Y. Public Service Commission for the First District, Vol. 1, p. 452. 
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by reporting entities, the tabular form may serve the purpose 
merely of saving space, but the totals, which are of more 
statistical interest, are best obtained, and their composition 
best shown, by way of atable. If it were possible to provide 
the necessary space, it would of course be best always to 
tabulate by such return or report units, so that the person who 
used the primary data could make his own groupings and 
combinations. However, especially where the enumeration 
or report unit is the individual or the private family, aggregate 
presentation is unavoidable. Hence the stub-items of a table 
represent classes, rarely also composite individuals. In pub- 
lishing statistics of manufacturers and other private business 
enterprises, the presentation of the facts for one or few com- 
panies by themselves is expressly avoided as tending to reveal 
the operations of individual establishments to competitors. 
Such procedure on the part of the U. S. Census Bureau and the 
various bureaus of labor statistics is undoubtedly wise admin- 
istratively, though the fact that a large business corporation 
with stock broadly owned cannot properly withhold from the 
public any sort of statistical or financial data that is of general 
interest should be recognized and doubtless will in time be 
accepted in practice. But at present only quasi-public cor- 
porations appear to be dealt with statistically according to 
this principle. 

The statistical interest of a geographical stub is, of course, 
not of the highest rank. The consideration determining its 
use is the fact that a general or primary table is in the first 
instance a record and repository of data. Only to a very 
subordinate extent is it wise to attempt to exhibit relations 
and significance in such a table. In a derivative (analytical 
or text) table the interest is of course different. But the 
arrangement of the items even of a geographical stub may be 
made to serve the purpose of explanation where, for example, 
the order of magnitude or of density is followed. Inthe New 
York First District Public Service Commission reports, the ar- 
rangement of lighting companies within groups determined by 
intercorporate relations in the order of size (amount of reve- 
nues) somewhat increases the statistical interest of the stub, 
since it is a step towards making the table show correlation. 


4 
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It also puts first the companies in which a reader is likely to be 
chiefly interested, thus facilitating reference—which fact is 
doubtless of more practical importance than the slight aid 
afforded to interpretation. The order of the street-railway 
groups of companies in the same series of reports is in a general 
way that of expensiveness of line construction. These touches 
of correlational arrangement are suggestive of a use of tabula- 
tion which seldom aflects primary tables. The correlational 
use, however, supposes the captions as well as the stub- 
items arranged according to the degree of some quality, and 
thus it involves cross-classification. Primary tables ought to 
be planned with reference to such possible use. Perhaps the 
presentation of such cross-classifications might well take the 
place of some geographical detail. 

A statistical table is often merely, and always incidentally, 
a presentation of items going to make up a total or series of 
totals. The separate columns may accordingly contain things 
having little or no relation to each other and they may be given 
together merely to save space by making unnecessary the 
repetition of the stub. The unity of a table, however, will 
usually mean more than this. But it is doubtless the first or 
simplest purpose of a table to show this or that aggregate 
and how it is made up. The stub-items constitute the indi- 
vidual or class names for the things of which the numbers are 
the entries. The entries are themselves usually aggregates. 
But it is possible to use the tabular form for a mere tally sheet, 
in which case the entries represent the individual things. 

In general the stub-item of a statistical table stands for a 
group or class of things, and the stub contains the terms of a 
classifica.ion. Classifications in statistics, it should be noted, 
must be comprehensive, hence there is usually need of an 
“other” or “miscellaneous” class, and commonly also of an 
“unknown” or “not specified” class. For the rest, all the 
principles conducive to right classification apply to stub 
and caption classifications. 

It is above implied that the captions, also, as well as the 
stub-items, will usually constitute a classification, or perhaps 
more than one classification. The fact that columns commonly 
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add across to a total column supposes this situation. The 
statistical table thus becomes a mode of cross-classification. 

In this more highly evolved use of the tabular form, a statis- 
tical table is essentially an arrangement of numerical data by 
which the data are cross-classified according to two sets of 
terms, those of the stub and those of the captions. The device 
of sub-classification is also frequently introduced in the cap- 
tions and stub by way of compound captions, sub-division 
of stub-items, and sub-totals. The more complicated classi- 
fications usually require additional tables in series. 

Instead of the terms of a classification, a time series, espe- 
cially a succession of years, may be used in the stub and have 
much the same relation to the entries, except that column 
totals are then not always significant. But such a table is 
usually derivative. 

Limitations upon Tabular Presentation. Cross-classifica- 
tion corresponds to what is known in algebra as combination 
and is covered under the topic, “Permutations and Combina- 
tions.”” The mathematical principle is that the number of 
possible different combinations of one set of things or classes 
of things (enumerated in the stub-items, let us say) with 
another set (enumerated and described in the captions) is 
equal to the product of the number of items in each set. This 
gives the number of cross-classes or entry-places in the table. 
There should be occasion to use most of these, or else the form 
of the table needs revision, or at least condensation. 

The fact that cross-classification is a process of combination 
serves to bring out an important limitation upon the possi- 
bilities of tabular presentation. It is often desirable to show 
the associations or combinations of the units under three clas- 
sifications or sets of cases. If the third of these classifications 
is merely twofold, the space required is merely double what it 
was before. If there are 12 rubrics under the third classifica- 
tion, the normal requirement is for 12 times as much space, 
or probably 13 times as much, since a total of the 12 classes 
will be desirable. If the original stub provides for 30 items 
and there are 10 columns, a presentation of all the possible 
combinations with a further series of 12 classes will require 
30 x 10 x 12, or 3,600 cross-classes or entry-places. 
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If it is desired to show completely by tabulation the rela- 
tions between nativity in 12 classes, age in 10 classes, sex in 
2 classes, residence in 50 classes, and occupation in 100 classes, 
supposing every,possible combination will require an entry- 
place, the number of cross-classes will be 12 x 10 x 2 x 50 x 100, 
or 1,200,000. If the 50 residence rubrics are made the items 
of the stub and 10 columns may be put on a page, that would 
mean 500 entry places to a page. The presentation of the 
facts would, therefore, require 2,400 pages. But the number 
of rubrics under each classification is fewer than it might be 
desirable to use. The above computation, moreover, does 
not provide for totals. Of course, much space could in prac- 
tice be saved by reason of the omission of provision for im- 
possible or infrequent combinations. Young children, for 
example, will not be found in occupations. However, the 
limitations upon what we may call complete tabulation are 
evident. The size of census volumes, even with their limita- 
tions, is thus explained. 

The difficulty in question is avoided by seldom attempting 
complete tabulation. Some of the combinations are not im- 
portant or not of special interest. The classification of those 
in a specific occupation by nativity, for example, is of interest 
for comparatively few occupations and comparatively few 
localities. It may often be assumed that the variation within 
one kind of classification in terms of another classification 
will be so small that a presentation of the facts for all of the 
first class combined will sufficiently meet ordinary statistical 
requirements. Detailed compilations also may often be made 
to serve for a number of years, provided the proportions found 
are representative and quite constant. The frequent necessity 
of resorting to such methods—the necessity in particular of 
using alternative classification instead of cross-classification— 
explains why a given statistical compilation will seldom enable 
one to answer all the questions for which a solution is sought. 
The facts are contained in the returns but they cannot all be 


presented.* 


*Table XI of the 1911 street-railway report (in the volume on transportation statistics, Volume II of 
the 1911 Report of the New York Public Service Commission for the First District) , dealing with Accidents, 
shows in Division C a classification of injuries by occasion and a separate classification by degree of serious- 
iness, but the relations between the two classifications are not shown, that is, the classifications are 
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A report schedule from which tabulations are made is com- 
monly itself in tabular form and may contain a cross-classifi- 
cation. Only one who has had practical experience with the 
problem of devising a general table or tables to contain what 
is most important in such returns can appreciate the difficulty 
of obtaining satisfactory results in a limited space. But the 
reader is prepared for an application of the theory of mathe- 
matical combinations to such a case. If only 50 such report 
schedules are to be tabulated in a way to show the individual 
returns and supposing the schedule has 10 stub-items and 20 
captions, then in order to present all the facts it would be 
necessary to provide at least 200 columns of 50-line tabular 
matter. Alternative tabulation, on the other hand, which 
would utilize only the cross and down totals of the schedule, 
would require 30 columns. It is assumed, of course, that the 
data of each schedule are themselves aggregates and that 
each such aggregation has interest of its own. If only the 
totals for the 50 returns taken together are wanted, only as 
many entry-places are required as are contained on one of the 
schedules, that is, 20 X10+31 (for totals), or 231 in all—which 
is a table of modest dimensions. Enumeration schedules, it 
should be noted, are not often of a character to raise this ques- 
tion in just this form. 

Detailed classification according to geography or locality is, 
as has been stated, not of statistical interest in proportion to 
the amount of space it takes in primary statistical publica- 
tions. Every locality, however, has a neighborhood interest 
alternative and do not make a cross-classification. Disregarding the difference between “sceidents,” 
“killed,” and “injured,”’ under occasions—which in fact presents in part the facts regarding the serious- 
ness of the result—there are 5 occasion rubrics (as condensed from 22 in the annual report form) and 6 
seriousness rubrics. To present all the possible combinations of these would require 30 columns instead 
of the 11 at present required. The same facts, with a somewhat more detailed classification by occasion 
of injury (disregarding, however, the number of accidents) are sub-divided between passengers, em- 
ployees, and others in the three parts of Division D. If, instead of the mere distinction between killed 
and injured in Division A of this table, the subdivision provided for ail classes of injuries and a total, 


4x 11, or 44 columns, would have to be added. Six columns might be dispensed with, but should be 
kept as totals. 

A reduction of what would otherwise be the undue iength of Tables XX XIII and XXXIV in the em- 
ployees and wages statistics of the 1911 report for lighting companies (Volume III of the 1911 Report of the 
New York Public Service Commission for the First District) is effected by using a condensed stub in which 
systems or groups take the place usually occupied by individual companies. This requires the preliminary 
tabulation of company returns to get the totals thus printed. The use of the full company stub would 
increase the length of Table XXXIII in the ratio of approximately 8 to 36. Instead of occupying 19 pages, 
it would take 86, 
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in facts about itself, which the Census Bureau and other sta- 
tistical officers feel called upon to cater to. Statisticians, 
also, often appear to want a great amount of local sub-division 
of the primary data.* This demand is largely the result of 
attempting to show the degree of connection between various 
sorts of social conditions by way of comparative cartograms 
or of corresponding numerical analysis, a method which is in 
effect crudely correlational. This purpose could be better 
served by re-counts of the punched cards pertaining (say) to 
a given city, with reference not merely to showing the relation 
between certain conditions and certain localities, but to trac- 
ing actual connections (the individual or family being the 
unit) so far as the data compared came from the same sched- 
ules. But for comparison with data from diverse sources the 
cruder cartogramatic method might be necessary, which, how- 
ever, would be aided by an adaptable locality classification. 
For such purposes the re-counting of census cards by responsi- 
ble private agencies, as well as by the Census Bureau itself 
after the decennial rush is over, ought to be facilitated and 
encouraged wherever it would serve a public object. Some- 
thing of this sort, rather than further local detail, is the true 
statistical desideratum. 

One way in which the Thirteenth Census meets the problem 
of voluminousness resulting from geographical details is inter- 
esting in this connection. Instead of such details being fur- 
nished for all the states together, the Abstract has a supple- 
ment for each state giving the geographical detail for it alone. 
Thus such local details are furnished only so far as they are 
interesting and useful to each class of readers. 

With our present-day mechanical facilities for “tabulation,”’ 
the process of sub-division and cross-classification of aggre- 
gates is limited rather by the degree of significance of the re- 
sults, and by the cost and awkwardness of voluminous reports, 
than by the time required to make the necessary sortings and 
counts of cards already punched. While the mathematical 
theory of combination is a good point of departure in planning 


* Cf. Robert A. Woods, Unit Accounting in Social Work, QuarTeRty Pus.icaTions oF THE AMERICAN 
Sratistican Association, March, 1913, Vol. XIII, p. 361. This paper was read at the 1912 annual meet- 
ing. Unfortunately, the discussion that followed is not printed. 
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tables, most combinations of the terms of diverse classifica- 
tions, even if they occur, have no concrete significance. 

Comprehensiveness, Comparability, and Compactness as Essen- 
tials of Good Statistical Tables. The significance of a statis- 
tical table, as of statistics generally, depends very largely upon 
its being comprehensive for the field it covers. Truth in its 
statistical aspect is representativeness. The only absolute 
guaranty of the representative quality of an aggregate is that 
it reflects all the units within its scope. According to the 
mathematical theory of probabilities, much less is necessary, 
but this theory does not take account of the selective ten- 
dency of events and of observation, for which the statistician 
must be continually on his guard. The point is illustrated 
by the well-known difference in quality between results ob- 
tained by complete enumeration and those obtained from a 
circular letter or questionnaire. 

A table should not be composed of mere samples. It is 
better to make it of narrow scope but comprehensive as far 
as it goes, 7. e., within its territorial or other limits. A table, 
furthermore, is likely to be one of a series, which should all 
be on the same basis or, at least, conform sufficiently to the 
basis of the series so that its representative quality and the 
comparability of its totals are not appreciably impaired. 
The most surely understood uniform basis, meeting all the 
requirements of comparability, is the comprehensive basis. 
When a table falls short of the basis of its fellows, but in a 
way not such as to compel its omission altogether, the appro- 
priate place to indicate what is lacking is a general note. 
Sometimes it may be well to have two sets of totals to a table, 
one on the most comprehensive basis, and one less com- 
prehensive, but such as to supply aggregates for data that, 
though falling short of perfect comprehensiveness, may be of 
qualified value in other ways, as for example, in the com- 
puting of ratios. On the other hand, if it is desirable to pre- 
sent information in connection with only one of a series of 
tables, it is well, in order to avoid impairing the comparability 
of one table with the others of the series, to put the data that 
exceed the standard scope in brackets and not take them into 
the totals, thus letting them be in the table for purposes of 
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reference, but not strictly of it. Uniform comprehensiveness 
upon some definable basis is the ideal standard. Even a 
small per cent. impairment of comprehensiveness may mean 
a large decrease in tabular efficiency. 

The same principle applies with reference to corresponding 
tables for a series of years. While it is desirable that new data 
be made use of, full notice of a change of basis should be 
given and it is often well to give figures and make comparisons 
on both the old and the new basis for the first year of the 
change. Especially in derivative tables attention to compar- 
ability is imperative, without regard to cost in the way of 
added complexity, etc. Ratios, for example, should usually 
be given on both bases where there is a change. This again 
is a question of representativeness, though here differences 
between aggregates, rather than the aggregates themselves, 
are under consideration. How important this question is in 
another of its phases is illustrated by the place commonly 
given to averages, 7. e., representative numbers, as the gist, 
if not the substance, of statistics. 

The complement of the requirement of comprehensiveness 
is that of compactness. It is of the essence of a table to 
convey a large amount of information in a small space. 
Hence sparcely tenanted columns are an eyesore, and blank 
columns, even where the original classification may have 
reasonably planned to use them, should not be tolerated. 
Blank lines are hardly less justifiable. Classifications should 
be revised when the data as spread out show such waste of 
space. Unrepresented classes may be disposed of in the notes. 
Sparsely tenanted columns should be consolidated, subdivi- 
sions of entries being indicated by footnotes if desirable. 
A “miscellaneous” column may often be employed with refer- 
ence to such residual classes. It should never include more 
than a small per cent. of the material of the table. But 
sometimes the desirability of keeping up tables on a uni- 
form plan, e. g., through a series of years, may justify con- 
tinuing sparse columns till a comprehensive overhauling of 
the form of tables is undertaken. 

The table must ordinarily be planned with reference to 
fitting the printed page, as single-page lengthwise, single- 
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page upright, twin upright, or as a series of such. Hence 
dimensions in terms of columns and lines must often be 
carefully studied before being finally fixed. The large page 
and the resulting unwieldy size of most statistical volumes 
are due to the need of space for manoeuvering the tabular mat- 
ter. Often the presentation in sections of what is functionally 
one table becomes necessary. 

General Tables and Derivatives Tables Distinguished. A 
table serving primarily the purpose of a repository of com- 
prehensive statistical data is distinguished as a general table, 
also, with reference to its being closest to the original data, 
as a primary table. 

Derivative tables are summaries and auxiliary ratio tables. 
They may usually be distinguished as text or analysis tables. 
But some ratio tables, or at least some ratios, are often 
included among general tables. Derivative tables are based 
upon general tables and contain matter suitable for incor- 
poration in analysis. They may vary in form from year to 
year according to the exigencies of the situation and according 
to the points emphasized in the text. Unlike the general 
tables they will usually contain data and comparisons, in- 
cluding absolute and per cent. increases, for several years. 
Just as general tables serve to show in terms of absolute num- 
bers the composition of aggregates, a derivative table fre- 
quently serves the purposes of explanation correspondingly 
by means of per cent. distribution. If text tables contain 
data taken direct from returns, these are so treated because of 
lack of comprehensiveness in the data, or of perennial interest 
in that kind of data. Explanatory and qualifying statements 
contained in general-table footnotes should, unless unimpor- 
tant, be either repeated or referred to in footnotes, or in text 
immediately adjacent to the text tables. 

It is the common practice of statistical bureaus to number 
tables serially for each report. If Roman numerals are used 
for the general tables, arabic numerals are used for derivative 
tables, or vice versa. The United States Census has in general 
employed arabic numerals for the serial numbers of general 
tables and roman numerals for text tables, but in the Thir- 
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teenth Census volumes the text-table numbers are arabic and 
roman numerals seem to be reserved for general tables. 

No strict line can be, or need be, drawn between what 
should go into general and what into text tables, though the 
fact that ratios are logically a part of the analysis gives the 
analytical text, if there is any such, a strong claim upon them. 
Grand totals certainly go with the general tables not only as 
closing them up but also because of their importance as a proof 
check. But divisional totals serving the purpose of a sum- 
mary may go in either place. Ratios, too, may come to have 
so thoroughly well-established a place as to be in effect a part 
of the data that the public will expect to find in connection 
with the general tables. A derivative table in a report con- 
taining the corresponding primary tables is seldom to be 
considered a thing by itself to the extent of requiring no refer- 
ence to its sources on the part of a reader who uses it carefully. 

Comparisons with previous years—or with corresponding 
months (or other portions) of previous years—are also strictly 
a part of analysis, but their significance is so direct and their 
meaning in general so unmistakable that some of them may 
well be looked for in the general tables. They are made much 
of especially in commercial and financial statistics. The 
United States Census is liberal in presenting comparisons for 
previous decennial years in its general tables. 

General or primary tables rightly occupy the largest place 
in most government statistical publications. Indeed, some 
official statisticians feel that the preparation and presentation 
of the primary tables is their whole duty. But some working- 
over of the raw material by those directly concerned with its 
compilation is desirable, if for no other reason than the bene- 
ficial reaction on the original data and tables consequent upon 
analyzing and applying them to the solution of scientific and 
practical problems. Proper emphasis upon the function of 
such statistical publications as sources does not preclude 
brief suggestive analysis, in addition to the necessary descrip- 
tive and cautionary remarks. 

The Rounding and Abbreviation of Numbers. The use of 
rounded or cut-off numbers should seldom be adopted in 
general or primary tables, though doubtless desirable in 
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derivative or interpretative tables. The practice is often 
recommended without reference to, or due emphasis upon, 
this very necessary qualification. 

Even in derivative tables, the giving of a large number, for 
example, millions of inhabitants, to the last digit would mis- 
lead by its supposed suggestion of “spurious accuracy” only 
in the case of a reader who would have at least equal difficulty 
in understanding what the rounding of the figures meant. 
The notion that we should print numbers showing the digits 
only in so far as they are known to be accurate, or on the basis 
of the theory of probabilities considered to be so, is impractical 
to the height of absurdity. The truth of the stated popula- 
tion of New York City—4,766,883 in 1910—is not of a nature 
to imply that the figure 3 in the units place has statistical 
significance. The statistician knows that the last four digits 
are neither more nor less accurate or truthful if made to read 
7,000 instead of 6,883. He does not need to be reminded that 
the 117 has no objective or exact meaning in such an aggregate. 
It is seldom necessary to indicate that large numerical aggre- 
gates are approximate as to the right-hand figures. 

But there is also a positive objection to the rounding of such 
numbers. From the point of view of statistical administra- 
tion it is important that, for example, the population of a 
large area be the total for all its parts down to the smallest 
district for which separate figures are given, some of which in 
the instance referred to actually have less than 117 inhabitants. 
Rounding an absolute number is never obligatory and should 
never be done in a way to deprive anyone of the possibility 
of completely checking the number and of using for this pur- 
pose, if for no other, the unmodified original aggregate. Pri- 
mary numerical data should not be rounded. 

As regards ratios, too, their mechanical computation with 
equal ease to a larger as to a smaller number of places makes 
the decision of how far they should be carried a question of 
conventional expectations and of economy of attention rather 
than anything more fundamental. This statement does not 
refer to (and does not apply for) slide-rule computations. 
The carrying out of ratios to two decimal places (or for per 
cent. to hundredths of one per cent.) seems to be the most 
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satisfactory practice for most cases, so far as fractions are 
desirable, though only the first place will usually be itself 
significant, the second serving rather to qualify the first. 
Where three decimal places are used, the printer, and some- 
times the reader, will easily mistake the point for a comma. 

But much depends on how far it is the statistician’s aim to 
make his material popular—an end that is, of course, entirely 
worthy in itself. The desirability of rounded and abbreviated 
numbers, also of the use of few numbers, in statistical exposi- 
tion is chiefly of the same nature as are the claims of stylistic 
elegance or of force (as a writer may prefer or the conditions 
require) in the use of the English language. The first duty 
of one presenting statistical results is to be adequate and 
accurate; if possible it is well for him to be also elegant, or 
forcible, or whatever else may be desirable, in his choice of 
words and of numerical expressions. 

The process of rounding or cutting-off numbers is by no 
means simple or a matter of course. On the contrary, it 
requires considerable statistical technique—else totals will 
be found not to check with items and ratios not with the data 
from which they are derived. It may be noted incidentally 
that where it may seem desirable, as frequently in the case of 
estimates, to round or abbreviate both a relative number and 
the corresponding absolute number, one cannot do both and 
at the same time preserve the requisite verifiable relation 
between the two. This fact counts against the rounding 
even of estimates, though some sign of approximation is in 
such cases especially desirable. 

Tabular Notation. The rounding and abbreviation of 
numbers is strictly a part of the subject of tabular notation, 
but so fundamental as to affect the character of the statistical 
table as such. The word “notation” properly refers to the 
relation between the signs and symbols used to convey the 
meaning of any part of the table and the significance arbitrarily 
or conventionally attaching to them. To illustrate, it would 
seem that the last two digits, 83, of the figure for the popula- 
tion of New York City in 1910, preceded as they are by five 
other digits having the significance of position proper to them 
according to the arabic numerical notation, ought, without 
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difficulty, to be interpreted as having a different statistical 
significance from the figure 83 as arrived at, for example, by 
a careful housewife on inventorying her pieces of silverware 
preparatory to putting them into safe deposit, or by a dairy- 
man counting his stock. 

The signs used in tabulation are chiefly arabic numerals 
and the letters of the alphabet in their various appropriate 
combinations. The position of such a sign may be a part of the 
notation. The notation of a table is the language in which its 
import is expressed; and that language should be as direct, 
concise, and unambiguous as it is possible to make it. 

The technique of statistical notation has not reached a high 
stage of development. The writer, at any rate, feels that the 
tendency among statisticians to treat a table as a mere reposi- 
tory of numbers and to indicate in footnotes any state of facts 
not so represented is objectionable. The absence of a report, 
the failure to segregate returns, the character of an entry as 
estimated or as incomplete—all these are matters that can be 
shown by appropriate signs on the face of the table. The 
best policy would seem to be to make the tabular entries self- 
explanatory to as high a degree as possible, for the purposes 


of the particular tabulation, by the use of word or other 
non-numerical sign entries where feasible. Footnotes are 
thus reserved to supplement or qualify both numerical and 
sign entries and especially are not intended to take the place 
of lacking numbers. But the technique of tabular notation 
lies outside the scope of a discussion of the general aspects of 
statistical tabulation. 
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VITAL AND MONETARY LOSSES IN THE UNITED 
STATES DUE TO PREVENTABLE DEATHS. 


By C. H. Forsytu, Px. D., Ann Arbor, Mich. 


The purpose of this paper is to set forth the results of a 
statistical investigation of the vital and monetary losses in 
this country due to the occurrence of preventable deaths; 
to show (a) to what extent the average length of human life 
is affected by the occurrence of such deaths; (b) the effect 
on the expectation of life, or average future life time, at any 
age; (c) the effect on the death rate, at any age; (d) how 
great a monetary loss is sustained through such a death, assum- 
ing that the life of every person has a value, or that during 
the most productive period of his life—say from the age of 
twenty to seventy years—every person contributes some- 
thing annually to the wealth of the community in which he 
lives; and (e) the total value of these losses, estimated for 
each age for both males and females, for the whole country. 

We have obtained the results set forth in this paper through 
the comparison of mortality tables which we have constructed 
and which are based upon the different sets of conditions and 
hypotheses that are to be introduced and discussed; and 
a familiarity with what is involved in a mortality table and 
the expectation of life is so essential to the complete under- 
standing of what follows that we shall now explain briefly 
what these terms imply. 

A mortality table is first of all a table of death rates com- 
puted for the different ages of human life. In addition it 
also exhibits the effects of these death rates upon an arbi- 
trarily chosen community in the following manner. First, 
a large number of persons is assumed to be living at exactly 
the same age, usually at the age of birth; then the number of 
deaths for this age is ascertained by multiplying the number 
living at the age by the corresponding death rate; and, finally, 
the difference between the number living, or population, and 
the number of deaths gives the population at the next higher 
age. The populations at all the other and higher ages are 
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found successively in the same way. If we let 1, represent 
the population or the number of persons living at age x, d, 
the number of deaths and q, the death rate, the mortality 
table would appear as follows: 


Age. Population. Deaths. Death Rate. 


0 lo do qo 

1 li dy qi 

2 le de Ge 

x iL d, qx 
x+1 le41 di41 Qx+1 


where, as explained above, 1,4;=1,—d, 

Such a table not only shows at what age the last survivor 
dies but also provides a means of computing the average future 
life time or expectation of life. Thus a mortality table based 
upon the death rates known to exist in a given community 
sets forth concisely and clearly the mortality conditions of 
that community, and the mortality conditions of any number 
of communities are very easily and readily compared by means 
of such tables. 

Obviously, all those that survive from any year of age to 
the next have each lived one year; hence, if we add together 
the survivors of all ages beyond any particular age we shall 
obtain the total number of years lived by those at that age; 
and, finally, if we divide this total number of years by the 
population at the age considered we shall obtain the average 
future life time or expectation of life of persons at that 
age. 

Since a death is just as apt to occur at one time in the year 
of death as another it is usually assumed that a person will, 
in the long run, live a half year in the year of death, and this 
one half of a year is added to the average future life time ex- 
plained above to obtain what is called the complete expecta- 
tion of life. Expressed symbolically, the complete expecta- 
tion of life at age x, or 


é = 34 ttt ai oe 
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Some of the general though important aspects of the subject 
under discussion have been investigated by means of short- 
cut methods. The use of mortality tables, however, has two 
decided advantages over the short-cut methods; its accuracy 
insures greater confidence in the results; and the results are 
given for each age, whereas those of the short-cut methods 
are given only for the age of birth. 

In preparing this paper we constructed a mortality table 
(Table I) based upon the actual death rates found to exist at 
the present time in those sections of the United States where 
reasonably accurate mortality statistics are available. We 
then constructed another mortality table (Table II) based 
upon mortality conditions that would exist if preventable 
deaths were actually prevented. A comparison of these mor- 
tality tables forms the basis of our discussion of the vital and 
monetary losses due to preventable deaths. 

It is practically impossible to give a rigid definition of a 
preventable death. Even if it were possible to know all about 
the various causes of death, different viewpoints would lead 
to different decisions as to the preventability of most deaths. 
Instead of trying to define a preventable death in such a way, 
we have made use of a set of ratios or percentages collected 
and arranged by Professor Irving Fisher of Yale University, 
who sent a list of ninety diseases to each of a group of the most 
prominent medical authorities in this country and asked them 
to designate what per cent. of the deaths due to each disease 
they considered preventable. 

To quote from Professor Fisher:* “Since the word ‘preventa- 
ble’ implies the hypothesis of different conditions from those 
which actually exist it is necessary to specify what hypothetical 
conditions shall be implied in the term. Doubtless tuber- 
culosis would be over 99 per cent. preventable if we should 
conceive as our hypothetical conditions that every individual 
could live on the prairies of the west, out of doors, be provided 
with the best of food, most congenial of tasks, and free from 
overwork and worry. Needless to say, the figures in the table 
do not imply such Utopian conditions, nor do they imply new 
medical discoveries. . . . The hypothetical condition se- 


* Irving Fisher, Bulletin 30, Report on National Vitality. 
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lected for the meaning of the term ‘preventable’ is contained 
in the following definition: a ratio of preventability is the 
fraction of all deaths which would be avoided if knowledge 
now existing among well-informed men in the medical pro- 
fession were actually applied in a reasonable way and to a 
reasonable extent. The term ‘reasonable’ is of course elastic, 
and will be somewhat differently interpreted by different per- 
sons, but, as in law, where ‘reasonable care’ is often used as 
a proviso, it is impossible to make any more specific condi- 
tion.” 
In regard to the collection and preparation of the informa- 
tion, we quote also: “The estimates of preventability 
need special explanation. In a few cases, these 
estimates are based on statistical experience. The great ma- 
jority of them are based on clinical experience merely, without 
any exact statistics. They are thus in the nature of expert 
guesses. The experts in all cases are physicians. 
Those who gave to the construction of these estimates the 
benefit of their experience, observations and reading were 
especially asked above all to be conservative. In order to 
avoid any possibility of exaggeration of their estimates in the 
table their average was taken, and then the estimate entered 
as below the average given. When, as was true in a large 
proportion of cases, the different estimates agreed fairly well, 
the average was employed, or rather the nearest figure ending 
in 0, or 5 next below the average. If the individual estimates 
diverged widely, an estimate was used below the average, 
favoring the conservative estimates rather than the optimis- 
tic. Also in cases where only a few estimates were obtain- 
able, the estimate as entered was put below the average of 
those given.”’ Because of the conservative way in which the 
ratios were prepared we shall often find it convenient in the 
future to speak of the corresponding prevention of deaths as 
“reasonable” to distinguish it from another plan to be con- 
sidered later. 
The ratios of preventability are given in the following 
table: 
5 
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TABLE I.* 


SHOWING FISHER’S RATIOS OF PREVENTABILITY FOR THE DISEASES ENUMERATED 
IN THE MORTALITY STATISTICS OF THE UNITED STATES, TOGETHER WITH THE 
RELATIVE IMPORTANCE OF EACH DISEASE AS INDICATED BY THE PERCENTAGE 
THE NUMBER OF ITS DEATHS BEARS TO THE TOTAL NUMBER OF DEATHS. 








Prominence of Dis- . 
Causes of Death. . Ratio of Preventa- 
a = - bility. Per Cent. 


Premature birth. 
Congenital malformation of the heart 
Other congenital malformations 
Congenital debility 

- Hydrocephalus 
Venereal diseases 
Diarrhea and enteritis 


~ 


noe 
CAWO m1 oe 


ebm 
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Measles 

Acute bronchitis 
Broncho-pneumonia 

Whooping cough 

Croup 

Meningitis 

Diseases of larynx—not laryngitis 





— 


_ 


Scarlet fever . 
Diseases of lymphatics 


Appentisiiia 

Typhoid fever 

Puerperal convulsions 
Puerperal septicemia 

Other diseases of childbirth 





= 


— 
Tuberculosis of lungs 
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Geaoml, ill-defined, and unknown causes (including. 
“heart failure,” “‘dropsy,” and “ convulsions”) 
Erysipelas 
Pneumonia (lobar and unqualified) 
Acute nephritis 
Pleurisy 
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The area used as a basis of the investigation comprises the 
states Connecticut, Indiana, Maine, Massachusetts, Michigan, 
New Hampshire, New Jersey, New York, Rhode Island, Ver- 
mont, and the District of Columbia. These states, together 
with several cities in other states formed, in the years 1900-5, 
what is known as the “registration area.’’ The essential and 
distinctive characteristic of the registration area is that its 
annual registration of deaths is regarded officially as having 
an error of less than 10 per cent. Additions have been made 
to-this area since 1905 but it was thought best to limit the 
area under observation to the 11 registration states enumer- 
ated above, as these states were the only registration states 
to continue as such throughout the period considered—the 
11 years 1900-10. 

The plans for the construction of the mortality tables are 
merely plans for the computation of the corresponding death 
rates for each age. Once the death rates are computed, the 
rest of the mortality table is set up very easily. 
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The data necessary for this computation comprise the deaths 
for each year of age and the population at the beginning of 
that year. 

The deaths are given directly in the government mortality 
statistics, but the population data given in the census reports 
do not pertain to the population at the beginning any more 
than they do at the end of the year. We usually assume the 
population data to refer to the population at the middle of 
the year and that to determine the population at the begin- 
ning of the year the ordinary population data must be in- 
creased by the number of deaths (usually one half of the total 
number) that have occurred since the beginning of the year. 

The quotient of the deaths by the population at the begin- 
ning of the year for each age gives the death rate required. 
More refined methods would be necessary to compute death 
rates at ages in the neighborhood of the age of birth if much 
emphasis were to be placed upon the direct discussion of the 
several mortality tables, but as we are concerned here only 
with differences in corresponding results of two such tables, 
such methods are regarded as unnecessary. 

From now on we shall often refer to those whose deaths 
are prevented as “‘restored”’ or as ‘‘restorations;’’ we shall refer 
also to those diseases which have the ratio “zero” in Table I 
as “unpreventable” instead of using the longer expression 
‘diseases whose deaths are unpreventable.”’ 

The computation of the death rates of Table I which is 
based upon actual deaths is straightforward and involves no 
particular difficulty. 

The plan for computing the death rates based upon mortal- 
ity conditions wherein preventable deaths are prevented re- 
quires special explanation. As a concrete illustration, let us 
assume 1,000,000 persons to be living in a given community 
all at exactly the same age and that 50,000 of that number die 
during the succeeding year. We say that the death rate for 
that age is .05000. Assuming also that 5,000 of the 50,000 
deaths are due, say to pneumonia, what would be the death 
rate for that age if 60 per cent., or 3,000 of the deaths due to 
pneumonia were prevented? In other words, how many 
deaths would now occur among the 1,000,000? Evidently, 
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the number of deaths would be 50,000 minus 3,000 plus what- 
ever deaths would occur among the 3,000 restored, due to other 
diseases than pneumonia. The only way to determine how 
many deaths would occur among the restored is to assume the 
restored to be normal persons again and hence subject to or- 
dinary diseases just as normal persons, in which case it is nec- 
essary merely to multiply the 3,000 by the probability of dying 
from the effects of diseases other than pneumonia. This 
probability is identically the death rate based upon the total 
number of actual deaths (as given by the government mor- 
tality statistics) diminished by the number ofMeaths due to 
pheumonia. 

The method of computing death rates wherein the deaths 
from a large number of diseases are prevented, is exactly anal- 
ogous to the above case of a single disease. The number of 
deaths that will occur among the restored is ascertained by 
multiplying the number of restored by the probability of dying 
from the effects of unpreventable diseases. We obtain this 
probability for each age by entering Fisher’s table of ratios 
and ascertaining just what diseases are unpreventable at all 
(have the ratio “ zero”) and then divide the total number of 
deaths due to these diseases by the corresponding population. 

If we let q, represent this probability or death rate based 
upon deaths due to unpreventable diseases, and r, the number 
of restorations, the death rate for any age x, when preventable 
deaths are prevented, becomes 


d,—1,+4q,1x - d,—(1—q,)rx (a) 
1, 1, 





qx = 


which, for the numerical example given above, becomes 


, _50,000—3,000+q,°3,000 _ 50,000—(I—q,)3,000 
s 1,000,000 1,000,000 





We have used the death rates represented by q, also to 
construct a third mortality table (Table III) whose use and 
importance will be explained later. 
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After the three sets of death rates were computed, the three 
mortality tables themselves were constructed in accordance 
with the definition of such a table, given previously. 

The data used in this investigation comprise the deaths and 
population by ages for the area considered. In other words, 
the data comprise the essential material for computing the 
death rates for the different ages. 

The population for 1900 of the 11 registration states enu- 
merated above is given for each age, but, as is well known‘ 
there is a great concentration at ages which are a multiple of 
5, particularly those ending in 0; so the data were first com- 
bined into quinquennial age groups and then the values for 
each age were interpolated. The population data for 1910 
were available only in quinquennial age groups. 

The different processes of interpolation used are described 
in the section devoted to the mathematical computation of 
the death rates. 

The population data for the years 1900 and 1910 by quin- 
quennial age groups are as follows: 


TABLE II. 


POPULATION BY AGE GROUPS FOR YEARS 1900 AND 1910 FOR ELEVEN REGISTRATION 
STATES. 





1900. 





437,944 508,615 0-44 1,247,880 
2,072,797 2,407,441 1,013,403 
1,984,846 2,192,715 | 50-54 872,741 | 
1,819,115 2,112,774 5 685,469 
2,216,868 | 60-64 562,777 
2,354,725 702,679 
2,203,961 263,124 
1,948,886 ‘ 30,547 
1,831,043 1,919 

















The deaths are given for the age groups 0, I, 2, 3, 4, 5-9, 
10-19, 20-29,—“‘90 and above,” and are given by single and 
total years from 1900 to 1910 inclusive as follows: 
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TABLE III. 


DEATHS BY AGE GROUPS FOR EACH YEAR OF 1900-1910 AND THE TOTAL, FOR ELEVEN 
REGISTRATION STATES. 








4. 5-9. | 10-19.| 
| 





9,242 | 14,169 
8,535 | 13,354 
8,121 | 12,570 
8,422 | 13,325 
8,712 | 15,009 
8,197 | 14,174 
7,938 | 13,860 
7,788 | 14,002 
7,546 | 13,144 
3,717 7,412 | 12,752 
4,084 7,972 | 13,320 





























730,330 \ 70,230 | 43,875 89,885 | 149,679 





| 
50-59. 70-79. | 80-89. 





28,322 7 30,987 
28,378 31,737 
27,075 30,236 
27,833 31,893 


, 33,939 
29,209 


29,923 34,173 
31,343 36,637 
28,684 35,151 

28,768 35,396 24,148 
30,014 38,539 72 | 26,178 


319,384 372,044 | 461,721 | 463,607 | 255,306 



































After the total deaths for each of the 145 diseases listed in 
the mortality statistics (by age groups) for all the area con- 
sidered, and the 11 years 1900-10 were determined, these 
totals were multiplied by the appropriate ratios of preventa- 
bility given by Professor Fisher, to obtain the number of 
deaths that are preventable. The following table gives the 
total number of preventable deaths: 


TABLE IV. 
TOTAL NUMBER OF PREVENTABLE DEATHS FOR THE NUMBER OF YEARS AND AREA 














312,742 
83,175 
41,467 
23,438 
17,041 | 
46,658 | 
79,350 | 
160,177 
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The following table gives the total number of deaths due 
only to unpreventable diseases (those that have the ratio 


“zero” in Table I: 
TABLE V. 


DEATHS DUE TO DISEASES REGARDED AS ABSOLUTELY UNPREVENTABLE. 








| Deaths. | | Deaths. 





15,109 
32,111 
46,415 
56.755 
1,071 


2,902 
6,311 














After the populations for 1900 and 1910, as given in Table 
II, were averaged, and this average multiplied by the number 
11 (as explained later), the final data, also the totals of Table 
III and the data of Tables IV and V were expressed in quin- 
quennial age groups (as explained later), as follows: 








Table II. Age. | Table III. | Table IV. Table V. 


730,330 | 312,742 | 32,748 


057 83,175 | 1,396 
41,467 702 
| 411 

22,119,999 | 339 


23,432,772 | 5~ 1,071 
1,356 


1,546 
2,386 
3,925 
5,942 
9,167 
14,098 
18,013 
21,668 
24,747 
27,292 
29,463 
31,762 
32,017 
30,772 
28,022 
16,845 











We shall now show more in detail the methods used in com- 
puting the three sets of death rates for mortality Tables 1, 2, 
and 3. 

In all three cases we averaged the data for the 11 years in 
order to obtain results based upon an average year. However, 
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this plan of averaging the data was carried out by assuming as 
our average year that one whose population and whose deaths 
were equal in number to the corresponding totals of the 11 
years. 

Since the population data are issued only once in 10 years, 
we assumed that the population increased in arithmetical 
progression from the year 1900 to the year 1910. That is, 
we averaged the populations for 1900 and 1910, and multi- 
plied the average by 11 to obtain the population for the 11 
years. Perhaps a more satisfactory plan would be to assume 
that the population increased in geometrical progression, but 
as we are not concerned with values given directly in the 
mortality tables but rather with differences of such values, 
the extra work required to carry through such a plan was 
considered unnecessary. 

From the data given by age groups in Tables II, III, IV, 
and V, the population, deaths, and restorations for each age 
were obtained by methods of interpolation to be explained 
later; then the populations at the beginning of the year for 
each age were found in accordance with the explanation given 
above. 

The death rates of Table 1, which is based upon actual 
deaths, were then found by dividing the number of deaths 
(given in Table III) by the population at the beginning of the 
year (obtained from the data of Table II), for each age. 

The death rates of Table 3 which is based upon deaths due 
only to unpreventable diseases, were found by dividing the 
number of deaths due only to unpreventable diseases (given 
in Table V) by the same population which was used to com- 
pute the death rates of Table 1. 

The death rates of Table 2 which is based upon deaths that 
would occur if unnecessary deaths were prevented, were found 
through the use of the formula 


d, ap (l — q.)r. (a) 
l, 





ls 


given above, where d, refers to the deaths of Table III, 
q, the death rates of Table 3, r, the restorations of Table IV 
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and 1, the populations which were used to compute the death 
rates of Tables 1 and 2, for the different ages. 


TABLE 1. 


MORTALITY TABLE BASED UPON THE ACTUAL DEATHS OF ELEVEN REGISTRATION 
STATES FOR THE YEARS 1900-1910. 
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We shall now explain the methods of interpolation. As all 
the deaths are available in the age groups 0, 1, 2, 3, 4, 5-9, 
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10-19, 20-29,—‘‘90 and above,” and the population in the 
age groups 0, 0-4, 5-9, 10-14,—60-64, 65-74,—-85-94, ‘95 
and above,” columns of T, were formed in each case by suc- 
cessive additions of the numbers at the different ages, such 
that, T, represents the total number at ages x and above. 
For example, in the case of the deaths, Tw means the total 
number of deaths at ages 40 and above. This change into 
columns of T, is seen to be necessary from the character of 
the original data. 

Ordinary fifth differences were used to interpolate single 
values to form quinquennial age groups out of the decennial 
age groups. 

The four values of T, within each quinquennial age group 
(except, of course, the two at each end) were interpolated by 
what is known as Sprague’s osculatory method. This method 
is so well explained in so many places that we deem it suffi- 
cient to state merely that its use has the advantage over 
ordinary differences in that not only the slope but also the 
curvature of the curve (representing the values considered) at 
the points of intersection of the different partial interpolation 
curves is considered. As a result, the curve representing the 
completed series of values becomes much less undulating in 
form and hence more smooth throughout. 

The final leading differences for interpolating four values 
between us, and us of the series of equidistant values uo, U1, 
Ue, Us, Us, and us are as follows: 


2 3 - 5 
Aes gS lo 1, Sto 1) Se A°U 


5 5? 58 54 5¢ 


(1) 


(2) 1* + + 3 
(3) 
(4) 
(5) 
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TABLE 2. 


MORTALITY TABLE SHOWING THE DEATH RATES AND EXPECTATIONS OF LIFE ASSUM- 
ING DEATHS TO BE PREVENTED ACCORDING TO THE RATIOS GIVEN IN TABLE I. 


| qx. ex 


-012493 
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To apply this method of interpolation, the observed values 
of Tx are differenced, the differences divided by the appro- 
priate power of 5 (or multiplied by the corresponding decimal) 
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as indicated above, and then the leading differences themselves 
formed in accordance with the above scheme. 

The interpolated values of Tx for each interval are formed 
by the continued addition of the differences in the usual way, 
and there is a good check on the computation because the next 
higher quinquennial value of Tx given in the original or ob- 
served data must be reproduced at each stage. 

Each quinquennial interval will have its own set of differ- 
ences derived from the differences of an age ten years younger, 
but the easiest plan is to compute the successive fifth differ- 
ences which by a continued addition to the lower differences 
of the preceding sub-interval (in each case) will lead to the 
desired interpolated values of the next interval. This plan 
avoids the separate computation of the leading differences for 
each interval to be interpolated. 

The scheme of computing successive fifth differences has 
been suggested before but we were unable to find anywhere 
the formulas for computing these fifth differences, so we have 
derived them ourselves to be as follows: 


4 A5+ A’, — GA’, — 6A’ — GAS, 4A5 +3 AS, 5 AS + 5S, 


n 
where A*= A Uo, 
54 


After the interpolation itself is completed the subtraction 
of each value of Tx from the one at the age next below will 
give the desired column (of deaths or population) of values for 
each age. 

As Sprague’s method of interpolation requires two quin- 
quennial periods on each side of the interval into which five 
sub-intervals are to be introduced, the interpolation at the 
ends of each set of data were performed by using ordinary 
third differences. For the inner of the two quinquennial 
periods at the ends of each set of data the interpolations 
were applied centrally. Thus the ordinates of the curve 
through the points up. uy, Ug, and ug or 


x (x — 1) A%uy + 


x (x — 1) (x — 2) 
2! 3! 
for x = 5/5, 6/5—10/5 were differenced five times to form the 


Ux = Up + xAuy + A*uo 
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leading differences to interpolate four values between u, and 
uz. The leading differences are as follows: 


Auo Au A* Uo 
1) — + 3 — —- 
( 5 5- 53 


(2) 1 ce + 1 ‘ec 
(3) 1 ‘ec 
(4 and 5) 0 

The ordinates of the same curve for x = 0/5—1/5, 5/5 
were differenced five times also to form the leading differences 
for interpolating four intermediate values in the outer quin- 


quennial periods. Thus, these interpolations are not applied 
centrally. The leading differences are as follows: 


A Uo _ 2A + Am 


(1) : 


(2) 1% —4 * 
(3) 1 * 


(4 and 5) 0 


The main advantage in using the above tables of leading 
differences, besides convenience and system, is the accom- 
panying check upon the accuracy of the computation, just 
as in the application of Sprague’s method. 

A very little investigation will reveal the fact that the part 
of the mortality table at and beyond age 90 is very flexible as 
far as the data are concerned, but that the difference in the 
expectation of life at birth on two plans, even though they 
differ widely, is insignificant, because at the ulterior end of 
the table we are dealing not only with very small populations 
in comparison with the radix (or population at the beginning 
of the table), but also with the difference of two such small 
populations. 

This fact is very important, for we tested, in various ways 
the possibility of lengthening the mortality tables, and con- 
cluded in every case that any significant lengthening of the 
table would require quite unreasonable assumptions. For 
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example, an assumption that the death rate shall remain con- 
stantly equal to that of age 89 after that age, lengthens the 
table itself scarcely a year and has no significant effect upon 
the expectation of life. We wish to emphasize this fact in 
order to make it clear that we have no choice worth while in 
dealing with the ulterior end of the mortality table. 


TABLE 3. 
MORTALITY TABLE SHOWING MORTALITY CONDITIONS UNDER THE MORE EXTREME 
OF ASSUMPTIONS CONSIDERED IN THIS PAPER IN REGARD TO THE PREVENTION 
OF DEATHS. 
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The tables were completed, however, for the purpose of 
computing the expectations of life at the earlier ages. 

The death rates for Tables 2 and 3 are, of course, less than 
the corresponding rates for Table 1 below age 90, but the 
curves representing the rates for Tables 2 and 3 are much 
steeper at the higher ages than that of Table 1; hence, any 
effort to interpolate in the two tables beyond age 90 results 
in death rates greater instead of less than those found in the 
same way for Table 1, a result which, of course, is not 
tenable. 

As the best estimate of the death rates at the extreme ages, 
we assufned the same values in Tables 2 and 3 as in Table 1. 
Any systematic effort to obtain values less than those thus 
chosen resulted in absurd values. For example, the assump- 
tion of a longer mortality table for Tables 2 and 3 than for 
Table 1 leads to intermediate values of the death rates in the 
neighborhood of age 90 and beyond, in excess of unity. 

The tables of deaths and restorations afford ebundant mate- 
rial for profitable discussion and therefore merit careful and 
intelligent interpretation. Most of such discussion, however 
important and valuable, would prove only distantly related 
to the purpose of this paper, and so must be passed over for 
the present. We shall enumerate a few of the most important 
facts which are closely related to the subject under consid- 
eration. 

(a) A careful comparison of the number of deaths given in 
Table III* for each year shows that although mortality con- 
ditions on the whole are gradually improving from year to 
year, they are improving only because the decrease in the 
death rates at the ages preceding age 40, except at the age of 
birth, exceeds the increase at ages beyond age 40. In other 
words, while diseases operative at the younger ages are show- 


*It should be kept in mind that the population increased about 20 per cent. from year 1900 to 
year 1910. 
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ing wonderful improvement, those operative at the more ad- 
vanced ages are actually growing more destructive. 

(b) Comparison of the number of restorations in Table IV 
with the total number of deaths of Table III indicates that 
most of the preventable diseases are operative principally at 
the earlier ages. In fact, many diseases were found, in con- 
nection with the preparation of Table IV, which showed im- 
provement at the earlier ages and a deterioration at the 
more advanced ages. It is apparent that most attention has 
been paid by scientists to the ills and weaknesses of youth 
rather than those of the older ages. 

(c) If we assume the ratios of preventable deaths to all 
deaths by ages, as indicated by Tables III and IV covering the 
area composed of the 11 registration states considered in this 
paper, to hold for the whole of the United States, we find that 
about 6,000,000 deaths out of a total of 14,000,000 deaths 
that occurred in the United States during the eleven years 
1900-10, were wholly unnecessary. 

It has been noted that relatively few deaths at the older 
ages are preventable; we believe, however, that if scientists 
could be made to realize fully the importance of improving 
mortality conditions at the higher ages, just as great an im- 
provement is possible at these ages as is exhibited at present 
at the younger ages. 

It is difficult to imagine what a tremendous advance would 
be made if death rates at the older ages could be made to 
decrease instead of being allowed to increase. In other words, 
if in estimating the annual change in mortality conditions, 
we were allowed to register an improvement at the older ages 
and hence add a measure of this improvement to the measure 
of improvement at the younger ages, instead of allowing the 
effects of an improvement at the younger ages to be canceled 
to a large extent by the effects of a deterioration at the older 
ages, the results would be marvelous. 

We are compelled to deal, in this paper, wholly with losses 
due to preventable deaths that can be expressed statistically; 
perhaps the greatest loss of all is one which we have no way 
of measuring numerically, and that is the wealth of experi- 
ence, knowledge, and general wisdom of older persons much 

6 
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the greater part of which is lost at the present time through 
premature loss of memory, intellectual and physical weakness, 
and all other characteristics of premature old age. 

Some of the greatest authorities on the diseases of man- 
kind believe the average length of life should be from 75 to 
200 years. If such should be the length of life, it is evident 
that much must be done that has not, as yet, even been at- 
tempted, and the present discussion should make it clear at 
what point the main attack should be directed—at the dis- 
eases of the older ages. 

We have already stated that a mortality table expresses 
concisely and clearly the mortality conditions based upon 
circumstances wherein the corresponding death rates are known 
and are used to construct the given mortality table. We shall 
now compare the mortality tables, (a) Table 1, which is based 
upon deaths as they occur at present, and (b) Table 2, in which 
preventable deaths are assumed to have been prevented, to 
ascertain the vital losses that are due to the occurrence of 
preventable deaths. 

We have brought together the death rates of Tables 1 and 
2,in Table 4 for purposes of readier comparison. We have 
also added a column of corresponding differences of these 
death rates, and a column of the percentages of these differ- 
ences of the death rates based on actual deaths. 

If we keep in mind that the general death rate for this coun- 
try is about 14 per 1,000, this fact will help us to understand 
more completely a discussion of the two sets of death rates. 

The excess in death rates, given in Table 4, due to the occur- 
rence of preventable deaths begins at the maximum value of 
57 per 1,000 and decreases very abruptly by ages to about 3 
per 1,000 at age 1 and then on to the minimum value of 1 per 
1,000 at age 10; the excess then increases about 5 or 6 per 
10,000 each 5 years until at age 50 the excess has accumu- 
lated to about 6 per 1,000, or almost one half the general death 
rate. After age 50, the excess in the death rate about doubles 
itself every 5 years to the end of the table. 

The percentage of this excess of the existing death rate 
starts in at zero at the highest ages and increases gradually, 
as age decreases, through 30 per cent. at age 80, 35 per cent. 
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at age 65, 40 per cent. at age 50, to over 50 per cent. from age 
35 down to age 15, being a little over 56 per cent. between 
ages 20 and 25. For all ages below age 15, the percentage 
adheres closely to 50 per cent. 


TABLE 4. 


COMPARISON OF THE DEATH RATES UNDER THE 1WO ASSUMPTIONS THAT DEATHS 
ARE AND ARE NOT PREVENTED ACCORDING TO THE RATIOS GIVEN IN TABLE I. 
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The excess in death rates is the greatest at the age of birth, 
being over 57 per 1,000, or over four times the general death 
rate. The importance of the excess at this age is all the more 
enhanced by the fact that the population at this age is greater 
than for any other age in any community. Hence, the 
absolute loss in deaths at the age of birth is much greater than 
at any other age. 

In examining the value of this excess in death rate at any 
age, the relative amount of population usually found at that 
age should be considered. For example, the excess in death 
rates at age 80 and beyond is 40 per 1,000 or greater, but the 
absolute loss measured in number of deaths is no wise as serious 
as this excess indicates, because the population at this age is 
always very small—a little over 6 per cent. of that at the age 
of birth in the United States. 

We have constructed Table 5 giving approximate values of 
the losses in deaths for representative ages, together with 
corresponding approximate values of the excess in death rates, 
taken from Table 4. The populations for each age used to 
compute the losses in deaths are approximate values of those 
given in Table II. A comparison of these losses in deaths 
gives a good idea of the relative importance of the excess in 


death rates at each age. 
TABLE 5. 








Population Loss in Death ; 
1910. Rates, per 1,000. Loss in Deaths. 








| 29,013 (=509.57) 
| 7,696 
| ‘422 
| 1,413 
1,560 
1,409 
1,249 
1,240 
1.720 
1,230 








With the exception of the first ten years the absolute losses 
in deaths in Table 5 are remarkably alike in value for each 
age; the losses for the first ten years, however, begin with a 
loss in deaths at the age of birth of almost 25 times the average 
loss at any following age, and decrease through a relatively 
large loss at age 1, to the minimum value at age 10, which is 
only about one fourth that of any succeeding age. 
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We have brought together also the expectations of life of 
Tables 1 and 2 in Table 6 for purposes of comparison and 
discussion. A third column gives the corresponding differ- 
ences in these expectations, expressed in years and days. 


TABLE 6. 
COMPLETE EXPECTATIONS OF LIFE AS BASED UPON THE TWO ASSUMPTIONS THAT 
DEATHS ARE AND ARE NOT PREVENTED ACCORDING TO THE RATIOS GIVEN IN 
TABLE I. 


Deaths Loss in Deaths 

Age. a 
‘Not Pre-| Pre- | 
vented.| vented. | 


. : Not Pre- Pre- 
Years.| Days. onetel. 





12 24.68 | 
10 84 23.97 
23 . 26 
22.56 
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According to Table 6, the expectation of life at age 10 is, 
at present, 51.57 years; the expectation of life at age 10 would 
be 59.72 years, or a little over 8 years more than it is at present, 
if unnecessary deaths were prevented. 

The greatest difference, however, occurs at the age of birth 
where it is almost 13 years. In other words, the average 
length of life would be 62 years or 13 years longer than it is 
now if it were not for the occurrence of unnecessary deaths. 

Professor Fisher obtains between 14.02 and 16.2 years by 
means of his short-cut method; hence, we are inclined to 
believe that his method gives somewhat exaggerated results 
asarule. We have confirmed this belief in our own mind by 
other examples which, however, are in no other way related 
to the subject of this paper and are, therefore, not given here. 

We have no criticism of Professor Fisher’s results themselves 
when we consider the conservatism used in the preparation of 
his table of ratios. In fact, we shall point out later that this 
loss in expectation of life due to preventable deaths may well 
be much larger than his largest value of 16.2 years. 

It should be emphasized that our estimate of 12.67 years as 
the loss in the average length of life, due to preventable deaths, 
does not refer to the average person irrespective of age, but 
only to those at the age of birth. Professor Fisher’s estimate 
of from 14 to 16 years upon the whole of life is the only esti- 
mate he can make by his short-cut method, and it is very 
easy for the average person to fall into the error indicated. 
The loss at any age is significant enough, but by far the great- 
est loss is sustained at the age of birth. 

On reference to Table 6, we notice that even at age 10 the 
loss in expectation of life is 8.15 years, or very little over 60 
per cent. of the loss at the age of birth. At age 40, the loss 
is a little over 5 years, or about 40 per cent. of the loss at the 
age of birth. The loss at each age higher than age 10 is ap- 
proximately 1 year less than the loss for age 10, for each suc- 
ceeding ter years. 

For purposes of comparison, attention is called to the fact 
that it has been estimated elsewhere by means of the methods 
used in this paper,* that the occurrence of deaths due to 


*J. W. Glover, “‘The Monetary Loss in the United States due to Tuberculosis, based on the Returns 
of the Twelfth Census,” Transactions of the Sixth International Congress on Tuberculosis, 1908. 





$3] Vital and Monetary Losses. 783 


tuberculosis causes a loss of about 2} years in the expectation 
of life at age 20, or about one third the loss due to preventable 
deaths at the same age. However, this estimate is based upon 
the total number of deaths due to tuberculosis instead of just 
the preventable deaths due to that disease. 

Similarly, the loss in the average length of life due to the 
total number of deaths due to typhoid fever has been esti- 
mated elsewhere to be about one half of one year, or about 
one twenty-fifth of the loss due to preventable deaths at the 
same age (age of birth).* 

The important question naturally arises, would an assumed 
prevention of deaths less conservative in character than the 
one we have just considered lead to a little or to a much 
greater variation in estimates of vital losses due to preventable 
deaths? In other words, once we have actually decreased 
the number of annual deaths due to the different diseases to 
accord with Professor Fisher’s ratios, have we accomplished 
al] that is worth while, or have we merely begun? We shall 
attempt to answer these questions by the use of deductions 
made in connection with a discussion of Table 3. 

It is to be remembered that Table 3 was constructed with 
death rates based upon deaths due only to unpreventable 
diseases. Thus, Table 3 reflects the mortality conditions of a 
community wherein occur no deaths due to diseases of which 
any percentage of deaths are at present preventable. 

It is true that the assumption of such a community is too 
ideal to be realized for a long time in the future, but we be- 
lieve this assumption can be replaced by others, less extreme 
in character, which would lead to results almost as remarkable. 
If Professor Fisher had tabulated the most radical or extreme 
estimates of the ratios of preventability that were given him, 
instead of the most conservative average of all, and if abso- 
lutely everything in the form of recent knowledge and dis- 
coveries in regard to diseases were used, we believe the results 
given in Table 3 would at least be approached very closely. 

By the nature of the facts involved, it would be impossible 
to completely verify the above statement; the belief is based 


* W. C. Mendenhall ani Earl W. Castle, ‘‘Vital and Monetary Losses in the United States due to 
Typhoid Fever, QuarTeRtLY PuBLicaTION OF THE AmeRiIcAN SratisricaL Association, June, 1911. 
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solely upon a personal survey of all the data used in the prepa- 
ration of this paper and we shall not take the time or space to 
attempt to substantiate it. 

In order that the main features of Table 3 might be more 
clearly and readily comprehended, we have brought together 
in Table 7 representative values of the death rates and expec- 
tations of life of both Tables 1 and 3. Columns of corre- 
sponding differences and percentages are added. 


TABLE 7. 








(Table 1). (Table3). Differ- | Percent- (Table 1).| (Table3).| Differ- | Percent- 
ences. ages. | ences. | ages. 


(4) (4)+() (2)’ (3)’ (4)’ | (4)+(2)’ 
. 127392 








75.55 


| 55.68 
| 45.88 
| 36.36 19 | 
27.14 | 12.51 
29 | 18.25 8.96 
02321. 32 | | 4.64 











It is not our purpose to discuss all the results indicated by 
Table 7, but merely to dwell briefly upon the most important 
results which will help us most to answer the questions raised 
at the beginning of this discussion. 

According to Table 7, the average length of life should be 
about 85 years, or about 354 years longer than it is at the 
present time; expressed differently, the average length of life 
should be about 70 per cent. longer than it is at present. 

The expectation of life at age 10 should be about 76 years, 
or 24 years longer than it is at present. 

We can now answer our very important questions by saying 
that the results given in Table 7 indicate that the results ob- 
tained by comparing Tables 1 and 2 are little more than 
marks of a beginning of what can be done in the way of im- 
proving general health conditions. 

Such results at least suggest excellent goals toward which 
every effort should be made to advance; the results are cer- 
tainly worthy of the greatest efforts. 
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MONETARY LOSSES. 


Our discussion of monetary losses is based primarily upon 
the assumption that the average person contributes something 
to the wealth of the community about him during the most 
productive period of his life. 

Although practically no one will object to the above assump- 
tion, there seems to be no satisfactory way of estimating the 
average value of this contribution. There are many who not 
only contribute nothing, but are even a heavy expense to 
their community all during their lives; there are others whose 
contribution is immeasurably great. There are some who, 
because of ill health or poverty, are prevented from adding to 
the wealth of their community except at particular intervals 
of the period throughout which the average person is con- 
sidered most productive. Only a systematic investigation 
into these various sets of conditions would give us any satis- 
factory results, and such an investigation seems never to have 
been made. 

Many have constructed schedules of values of this contribu- 
tion by ages, which are intended to fit the average set of cir- 
cumstances; the fact that these schedules fail to agree 
very closely indicates that they are not altogether satis- 
factory. 

We make no attempt in this paper to decide rigidly what the 
value of this contribution should be assumed to be; instead, 
we assume a purely arbitrary value and then discuss certain 
monetary losses in terms of this value. Those who have de- 
cided views as to what the value of the contribution should 
be assumed to be can then modify the results in exactly the 
same proportion that their choice of this value differs from the 
value used here. 

We shall assume that the average person contributes $100 
annually to the wealth of the community about him between 
the ages 20 and 70. Hence, the death of such a person in- 
volves a loss equal to the present value of an annuity of 
$100 per annum at his age for the period ending with the 
age 70. 
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The present values of such annuities for each age from 
20 to 70, interest at 5 per cent., based upon Tables 1 and 2, 
are given in the following table: 


TABLE 9. 


PRESENT VALUE, AT EACH AGE FROM 20 TO 70, COMPUTED WITH COMPOUND INTEREST 
AT 5 PER CENT., OF AN ANNUITY OR WEALTH INCREMENT OF $100 PER ANNUM AT 
THE END OF EACH YEAR, UNTIL AGE 70, ACCORDING TO TABLES 1 AND 2. 








| 


Deaths ; Deaths 








Not Pre- | flue. | Not Pre- 
vented. | Prevented. need. | Prevented. 








$1,601.00 . : $1,189.61 $1,274.46 
1,589.88 3. ,163 .94 
1,578.45 9 . 1,137.51 
1,566.72 : 5. 1,110.16 
1,554.75 1,660.64 . 1,081.68 
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With these present values as a basis we could compute the 
present value of the total losses sustained throughout the 
United States, if the number of deaths by causes and by ages 
were known for the whole country. Less than one half of our 
states, however, keep anything like an accurate record of 
deaths each year. 

If these statistics of deaths were known for the whole coun- 
try, we could use Professor Fisher’s table of ratios to deter- 
mine the number of deaths at each age that are preventable; 
this number multiplied by the present value of the correspond- 
ing annuity would give us a measure of the monetary loss for 
that age, due to the occurrence of preventable deaths. 
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Since these statistics are not available for the whole coun- 
try, we are compelled to use another method to determine 
the monetary losses due to deaths that are preventable. We 
shall make use of the population instead of the number of 
deaths to determine the losses under consideration, because 
the population of the whole country is given every 10 years 
by the census. 

Just as the second column in Table 9 gives the present 
values of the future contributions, as computed by the use 
of Table 1, the third column gives the present values of the 
same future contributions, as computed by the use of Table 2 
which is based upon mortality conditions which would exist 
if preventable deaths were prevented. 

Referring to Table 9, we see that the value of the average 
person aged 20 to his community is $1,601.00, and that this 
value would be $1,705.66 if preventable deaths were pre- 
vented. Hence, such a community suffers a loss of $104.66 
on every person living at the age 20, because of the occurrence 
of preventable deaths. 

Column four of Table 9 gives values of these differences 
between the present values of persons for the different ages 
under the two sets of mortality conditions, which may there- 
fore be regarded as measures of the effect of preventable 
deaths upon the value of persons to their community at dif- 
ferent ages. 

These differences, or ‘“‘loss rates” increase slightly at first 
as age increases, due to the peculiar combination of the expec- 
tation of life and number of survivors of the mortality tables 
at these ages. After an interval of about ten years the loss 
rates start to diminish very gradually until about age 50 and 
then the decrease becomes more rapid toward zero. 

Since we have a monetary measure of the effects of the 
occurrence of preventable deaths upon the value of each 
living person to his community, it remains merely to multiply 
the population of the United States for each age by the cor- 
responding loss rate to determine the total losses at each age 
due to the occurrence of preventable deaths. 

These populations for 1910 are given in Table 10 together 
with the corresponding loss rates, and finally the total losses 
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themselves. The population data were obtained in quin- 
quennial age groups from the government mortality statistics, 
and the population for each age was determined by Sprague’s 
method, discussed and used previously in this paper. 


TABLE 10. 


TABLE SHOWING THE PRESENT VALUE, COMPOUNDED ANNUALLY AT 5 PER CENT. 
OF THE LOSS DUE TO PREVENTABLE DEATHS, BASED UPON THE POPULATION OF 
THE UNITED STATES OF 1910, BOTH MALES AND FEMALES, FOR EACH AGE AND 
CERTAIN AGE GROUPS BETWEEN AGES 20 AND 70, ON THE BASIS OF AN ASSUMED 
PRODUCING CAPACITY OF $100 PER ANNUM UNTIL AGE 70. 


| Population, Total 
1910. Loss. 








Population,| Loss Total 
1910. Rate. Loss. Age. 





$191,426,070 947,320 : $80,380,102 
192,884,797 5 | 915,046 . 76,104,376 
192,850,357 | 887,879 | 81. 72,166,805 
190,649,343 | 867,715 : 68,757,737 
186,751,416 851,237 : 65,672,935 


| 


| 
9,056,984 954,561,983 |20 | 40,336,056 | 3,960,550,043 


1,725,192 182,525,314 | : | $35,059 y 62,696,230 
177,911,363 822,047 . 60,009,431 
173,340,651 | 796,738 : 56,520,594 
166,157,732 751,796 ‘ 51,716,047 
1,536,778 159,409,982 695,151 j 46,220,590 


17,236,987 1,813,907,025 44,236,847 4,237,612,935 


1,481,263 152,481,213 | 40,967,205 
1,421,512 145,079,515 ‘ 35,707,567 
1,375,605 139,087,422 541, 31,259,867 
1,351,976 135,346,317 8 , 27,952,409 
1,341,829 132,908,162 25,303,196 


24,209,172 2,517,809,654 47,023,798 4,397,803,179 


1,329,384 130,186,575 488,856 22,555,816 
1,319,524 7 127,716,728 475,366 : 19,875,052 

,297,068 : 124,012,671 458,783 : 17,098,842 
1,253,418 -42| = 118,347,728 435,645 ; 14,197,671 
1,196,706 111,497,098 408,500 11,352,215 


30,605,272 3,128,570,454 49,290,948 4,482,882,775 


1,143,469 105,096,236 383,517 
1,090,171 . 98,725,886 
1,043,061 ‘ 93,061,902 
1,006,836 88,480,748 

978,050 84,532,862 


20-44...... | 35,866,859 | 3,597,468,088 50,970,451 4,505,933,543 





























As in the case of the loss rates, the total monetary losses 
for the different ages increase slightly at first as age increases 
from about $191,000,000 at age 20 to $193,000,000 at age 22, 
but begin to decrease a little earlier than the loss rates. At 
age 23 the loss is again approximately that at age 20; from age 
23 on, the decrease in the values of the losses is very gradual 
to the end of the table. 
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Besides the total losses for each age, the losses for the 
accumulative age groups 20-24, 20-29,—20-69 are given. 

The grand total, or the loss for the total ages 20-69 is 
$4,505,933,543. This amount may then be regarded as the 
total monetary loss in terms of the arbitrarily assumed con- 
tribution $100, sustained by this country because of the 
occurrence of unnecessary deaths. 

Just as in Table 9, we have the present value, at each age, 
of the future contributions of $100 per annum, so we have in 
this grand total of $4,505,933,543 the present value of an 
annuity of $246,820,350 per annum to continue for 50 years, 
interest at 5 per cent. In other words, $246,820,350 may, 
in the same connection, be regarded as the total annual loss 
sustained in this country because of preventable deaths. 
Perhaps it will help to visualize the value of this annual loss 
to state that it is about one fourth the value of our annual 
wheat crop and between two and three times the value of our 
annual product of gold which is approximately one fifth of 
that of the world. 

A comparison of the mortality tables in this article leads to 
the following conclusions. 

The losses in death rates sustained by this country due to 
preventable deaths run from as low as 1 per 1,000 at age 10 
to as high as 57 per 1,000 at the age of birth. Expressed in 
percentages, these losses run from 30 per cent. of the actual 
death rates, or less, at age 90 and above, to over 50 per cent. 
at age 35 and all ages below, being over 55 per cent. between 
ages 15 and 20. 

The losses in expectation of life or average future life time 
are about 13 years on the whole of life, 5 years less than that 
at the age of 10, and approximately 1 year less than that for 
each succeeding ten years. 

If we assume that every person contributes $100 annually 
to the wealth of the community about him during the most 
productive period of life, say from age 20 to age 70, we estimate 
the present value of the total future losses in this country to 
be about $4,500,000,000 and the annual loss to be about 
$250,000,000. 

The estimates of corresponding monetary losses where a 
different value is assumed for the individual contribution are 
to be found by increasing or diminishing (as the case may be) 
the above values in the same proportion. 





790 | American Statistical Association. [90 


JOINT COMMITTEE ON STANDARDS FOR GRAPHIC 
PRESENTATION. 


PRELIMINARY ReEpoRT PUBLISHED FOR THE PURPOSE OF 
INVITING SUGGESTIONS FOR THE BENEFIT OF THE 
CoMMITTEE.* 


As a result of invitations extended by The American Society 
of Mechanical Engineers, a number of associations of national 
scope have appointed representatives on a Joint Committee on 
Standards for Graphic Presentation. Below are the names 
of the members of the committee and of the associations which 
have coéperated in its formation. 


Willard C. Brinton, Chairman, American Society of Mechanical 
Engineers. 7 East 42d Street, New York City. 

Leonard P. Ayres, Secretary, American Statistical Association. 
130 East 22d Street, New York City. 

N. A. Carle, American Institute of Electrical Engineers. 

Robert E. Chaddock, American Association for the Advance- 
ment of Science. 

Frederick A. Cleveland, American Academy of Political and 
Social Science. 

H. E. Crampton, American Genetic Association. 

Walter S. Gifford, American Economic Association. 

J. Arthur Harris, American Society of Naturalists. 

H. E. Hawkes, American Mathematical Society. 

Joseph A. Hill, United States Census Bureau. 

Henry D. Hubbard, United States Bureau of Standards. 

Robert H. Montgomery, American Association of Public 
Accountants: 

Henry H. Norris, Society for the Promotion of Engineering 
Education. 

Alexander Smith, American Chemical Society. 

Judd Stewart, American Institute of Mining Engineers. 

Wendell M. Strong, Actuarial Society of America. 

Edward L. Thorndike, American Psychological Association. 


*Copies may be had from the American Society of Mechanical Engineers, 29 West 39th St., New 
York. Price, 10 cents. Discount on quantities. 
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The committee is making a study of the methods used in 
different fields of endeavor for presenting statistical and quan- 
titative data in graphic form. * * * * If simple and 
convenient standards can be found and made generally known, 
there will be possible a more universal use of graphic methods 
with a consequent gain to mankind because of the greater 
speed and accuracy with which complex information may be 
imparted and interpreted. 


“HE FOLLOWING ARE SUGGESTIONS WHICH THE COMMITTEE HAS THUS 
FAR CONSIDERED AS REPRESENTING THE MORE GENERALLY 
APPLICABLE PRINCIPLES OF ELEMENTARY GRAPHIC 
PRESENTATION 
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Per Cent 


4 If the zero line of the vertical 
scale will not normally appear on 
the curve diagram, the zero line 
should be shown by the use of a 
horizontal break in the diagram. 
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Population 


8 When curves are drawn on 
logarithmic coérdinates, the limit- 
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Plant No. 2, by Months, 1914. 
Output is given in short tons. 
Sales of Scrap Aluminum are not 
included. 
Fig. 17 
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NEW METHOD FOR COMPUTING THE MOVING 
AVERAGE. 


By Wurorp I. Kina, Pa.D., University of Wisconsin. 


Ability to readily use modern statistical methods has come 
to be an almost essential prerequisite to original research in 
the fields of economics and sociology. These sciences both 
deal largely with historical data. In studying the oscillations 
of historical variables it is nearly always necessary to compare 
them with some kind of a trend, and no other method of locat- 
ing the trend is so generally applicable as the use of the moving 
average. 

The usual methods of computing the moving average are 
satisfactory enough when the number of items in each group 
is small, but when a large group is used the labor involved be- 
comes so great and the opportunities for error are so numerous 
that statisticians have been discouraged from employing this 
most useful tool. By the following method, the moving aver- 
age can be computed with little extra work, even though the 
number of items in the group is largely increased. Each 
operation is checked for the detection of errors. An adding- 
machine is evidently a prime necessity if moving averages are 
to be calculated in this manner. 

The method is believed to be original, though it is so simple 
that it is entirely possible that many other statisticians are 
in the habit of using it. The writer has found it convenient 
and practical and the students in his classes have had little 
difficulty in putting the device into practice. 


Metuop FoR CompuTING THE Movina AVERAGE. 


1. Determine upon the correct number of items constituting 
one wave-length. 

2. By aid of the adding-machine, summate the items con- 
stituting the first wave-length; e. g., if there are seven items 
in one wave-length, add the first seven items, sub-totalling at 
the close. Continue adding, one by one, the succeeding items 
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of the variable, sub-totalling after each item is inserted. This 
is shown in Column I of the illustrative table. 

3. Next, begin by inserting the first item of the variable 
in the adding-machine. Sub-total. Add the succeeding 
items of the variable, sub-totalling after each item. The 
spacing on the adding-machine slip must be identical with 
that obtained in the operation recorded in paragraph 2. The 
final result is illustrated in Column II. 

4. Shift the second adding-machine slip downward until 
the first item thereon falls opposite the first item of the second 
wave-length in the first column. This is shown in Column II 
of the illustrative table where the first item is placed opposite 
the eighth item in Column I. With the adding-machine slips 
in this position, paste the second to the first. 

5. At the head of a third column and directly to the right 
of its original position, enter the first sub-total of Column I. 
Now subtract each sub-total in the second column from the 
adjacent sub-total in the first column and enter the remainders 
immediately to the right in the third column. That part of 
Column II which extends below Column I is discarded. 

6. Add each sub-total in Column II to the adjacent quan- 
tity in Column III. The sums, if correct, check with the 
sub-totals in Column I. 

7. Divide each of the remainders in the third column by 
the number of items composing one group or wave. The 
quotients are the items of the moving-average. The date for 
the first of these items corresponds to the date of the middle 
item of the first wave-length in the original variable. For 
example, in Column I of the illustrative table, the date of the 
fourth or middle item of the first wave is 1893, which, there- 
fore, is likewise the date of the first item in Column IV. 

8. Check the mathematical accuracy of the last operation 
by summating Column IV, multiplying the sum by the num- 
ber of items in one wave-length, and comparing with the sum 
of Column III. In case of discrepancy, the columns may be 
divided by horizontal lines into segments and each segment 
may be separately checked in the above manner until the 
location of the error is discovered. 
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AN ILLUSTRATION OF THE COMPUTATION OF A SEVEN-YEAR MOVING 
AVERAGE BY THE NEW PROCESS 











Column I Column II Column III Column IV 





Pig Iron Production in || Pig Iron Production in , Moving 
the United States. the United States. Column I—Column II Average. 





Remainders 
> 


Thousands Thousands : 
of Tons. of Tons. Remainders. 





9,203 


58,492 8,356 
58,942 8,420 
62,436 8,919 
66,900 9,557 
73,564 10,509 
82,784 11,826 
91,159 13,023 
100,545 14,364 
107,389 15,341 
118,607 16,944 
130,293 18,618 
142,285 20,326 
142,343 20,335 





150,317 21,474 
159,612 22,802 
166,765 23,824 
173,500 24,786 
179,159 25,594 





249,614 176,710 25,244 
2,241,802 320,257 
































Comparative Militarism. 


COMPARATIVE MILITARISM. 
By Artour MacDonatp, Anthropologist, Washington, D. C. 


One way to estimate militarism in a country is to give the 
number of soldiers and sailors (including officers) in time of 
peace, relative to the population, which is done in column 2 of 
the following table. The countries are arranged according to a 
descending scale of militarism, Roumania being highest, which 
is 15,700 soldiers and sailors per million population. United 
States is last having only 1,111 soldiers and sailors per million 
population. Sweden is second, having 15,299 soldiers and 
sailors per million population. France is third, having 14,874 
per million population, but she is highest of all the larger 
nations in degree of militarism. Servia is fourth, Bulgaria 
fifth, and Turkey sixth. Germany is seventh, but of the 
larger nations she is second, being next to France in degree of 
militarism. Italy is eighth, Greece ninth, Austria-Hungary 
tenth, and so on down. 

In some of the countries no trustworthy data as to sailors are 
obtainable, especially in the Balkan States, which, however, 
stand very high in militarism on land; they are rated without 
regard to their militarism on sea. If we compare the larger 
nations only, the order in degree of militarism (column 2) is 
France first, then Germany, Italy, Austria-Hungary, Russia, 
Great Britain, and the United States which is by far the least 
military of all. 

In column 3, the figures are given for militarism on land 
only; the order is practically the same as in column 2 for both 
land and sea, except Great Britain, which is very low in mili- 
tarism on land. In column 4, the figures are given for mili- 
tarism on sea alone, the order being Great Britain first, then 
Sweden, Italy, France, Germany, Russia and so on. Great 
Britain’s militarism on sea is more than three times as much 
as any other country; she is the only country having more 
sailors than soldiers. It will be found on the whole that 
militarism is according to geographical and political necessity. 





802 American Statistical Association. [102 


In columns 5 and 6 are given the absolute numbers of sol- 
diers and sailors (officers and men) in army and navy. The 
popular mind generally rates the militarism of a country 
according to the size of its army, which is incorrect, for the 
army might be large simply because the country is large; thus 
Russia has by far the largest army; so the United States, a 
non-military country, has a larger army than most of the 
Balkan States, which are bristling with militarism. 

Also it would not do to estimate militarism according to 
amount of money paid out per capita of population (columns 
7 and 8); for a country might have a much higher degree of 
militarism than it had money to carry it out; also larger and 
richer nations would have a high degree of militarism. Thus 
Great Britain’s per capita rate for army and navy combined 
is the highest, making it most military of all, which is not 
true. 

In column 9 is given the number of bordering nations for 
each country. Other things being equal, a nation having a 
large number of countries bordering upon it would be expected 
to have a larger army for its protection, especially if these 
other countries were first-class powers. 

The true way, therefore, to estimate militarism, is according 
to the number of both soldiers and sailors, relative to popula- 
tion in times of peace. 





Comparative Militarism. 


COMPARATIVE MiLITARISM.* 
(Time of Peace.) 








| Number of 
Number of Officers | Absolute Number Cost per Capita Number 


Countrigs on per and Men per Mil- be of Population. of 
lion Population. | Officers and Men. Bord 





1911 
(Population) i : 
tn toate Acumen ; , ean 
and Navy. Army. | Navy. Army. Navy. | Army. | Navy. 





1 | 4 





Roumania 15,700 98,139 
Ge ~~ 690) 
Sw 15,299 79,603 
14,874 | 563,596 
12,220 35,605 
11,041 57,800 
10,593 375,000 
9,683 626,732 | 33,500 
9,273 7 291,293 30,398 
8,966 | 23,600 | — 
pe... me 8,359 396,114 14,888 
(49,161,766) 
7,660 1,200,000 60,000 
( 118, 690, — 
Great Britain . 6,963 J 134,000 | 181,939 
(45, tg 530) 
Be 6,100 46,574 - . = 
Nethorlnde. oat 6,012 34,662 | 10,822) 2. = 
111 | 91,783 | 12,032) 1.00 | 1.35 4 


wo weoewdsc8te6h6UmUNNMDChUS CUCU rlUC rFHhUCUCOrlhUC rwOUC MHC Clk 

















* The rae in this table are —_ upon official data. Blanks indicate that reliable data were not 
obtainable. 
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WHOLESALE PRICES FOR THE UNITED STATES, 
1801-1840. 


By Arvin H. HANSEN. 


There has not been, so far as the writer is aware, any study 
of prices for the United States prior to 1825, and very little 
prior to 1840. Since the trend of prices is a subject of great 
interest and importance in the study of American social and 
economic movements, this investigation has been undertaken 
in order to construct a curve of prices for the United States 
extending back to the beginning of the last century. 

The price curve shown in the accompanying chart is a 
composite of three separate index series all having been reduced 
to the common base 1860. The first period, 1801-1840, was 
worked up by the writer, the price average for the year 1825 
being taken as the original base. The figures for the period 
1840-1891 are the simple average index numbers prepared 
for the Aldrich Report by Roland P. Falkner, 1860 being the 
base. For the period 1891-1913 the Bureau of Labor index 
numbers were used, based 1890-9. 

The numbers for the period 1801-1840 were derived from 
two distinct series, both having the year 1825 as the base 
The index numbers for 1801-1825 were derived from the 
monthly quotations of wholesale prices of 79 commodities 
quoted in the Boston Gazette 1801-1815, and in the Boston 
Patriot 1816-1825. The index numbers for 1825-1840 are 
based on the monthly quotations of New York wholesale 
prices of 63 commodities quoted in the Report of the Secretary 
of the Treasury for 1863. Where various grades of unimpor- 
tant articles were quoted, only one was used. When a range 
of a higher and lower price was shown in the quotations, the 
mean or average price was found. The average annual price 
for each commodity was obtained by adding the monthly 
quotations, taken for the first of the month or as close thereto 
as possible, and dividing the sum by the number of months. 
In some cases it was not possible to get quotations for each 
month. No quotations at all could be secured for 1809. For 
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1825-1840 the yearly averages quoted in the Report of the 
Secretary of the Treasury were used. 

Index numbers were worked out for each separate commod- 
ity, the price for 1825 being used as the base for both periods 
under consideration. That is to say, the average annual price 
for each year was reduced to a percentage of the average price 
for 1825. In the case of each commodity the same grade was 
used throughout, with the exception of iron. In this case “ pig 
iron” was used for 1801-1808, ‘‘ Philadelphia bar”’ for 1808-— 
1815, and ‘Russia” for 1815-1825. The two latter sold at 
very nearly the same price, so “ Russia’’ was simply substi- 
tuted for “Philadelphia bar.”” The prices of these two and 
that of pig iron were, however, so different that they had to be 
adjusted. It was assumed that the index numbers of pig iron 
wculd indicate in general the trend of prices of “‘ Philadelphia 
bar” and “‘Russia.”” The annual prices of pig iron were there- 
fore reduced to index numbers on the base 1808, and the prices 
of “‘Philadelphia bar” and “Russia” were reduced to index 
numbers on the base 1825. The index number of the latter 
variety in 1808 was 111.9, while that of pig iron would be 100.0. 
Each of the index numbers of pig iron back to 1801 was, there- 
fore, multiplied by 111.9 in order to show the general trend 
of iron prices in the entire period. In the case of the other 78 
commodities used for the period 1801-1825, it was possible 
to carry through the same grade throughout. The attempt 
was made to carry through 84 commodities, but it was found 
necessary to throw out 5, because of changes in the quality of 
the commodity quoted. The same grade was quoted for the 
63 commodities used for the period 1825-1840. 

The index numbers thus obtained for the different commodi- 
ties were then summated, and divided by the total number of 
commodities quoted for that year. The result would be the 
simple average index number of the prices of all commodities 
for the given year. Since both periods in question, 1801-1825, 
and 1825-1840, had the common base, 1825, it is evident that 
the relative prices of the entire period would thus be estab- 
lished. 

The number of months for which quotations were given, and 
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the number of commodities quoted for each year were as 
follows: 








Number of Months 
for which Quota- 


Source of Information. ’ tions were Ob- 
tained. 





Boston Patriot and Bos- 
ton Gazette. 








SSSSSSSSSS2222 














The index numbers from 1801 to 1840 are therefore based 
on the average prices, derived from the monthly quotations, 
for each year. This method is similar to that employed by 
the Bureau of Labor in its index, which is also based on the 
yearly averages of monthly quotations, except in the case of a 
few of the more unstable commodities, in which cases weekly 
quotations are used. The Aldrich index numbers, on the other 
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hand, were based on the actual prices of a given date, January 
1, April 1, July 1, or October 1 of a given year. Usually the 
index numbers were calculated on the basis of January prices 
in each year, except in the case of commodities for which the 
January prices would not be the representative prices for the 
year, as in the case of certain vegetables. In such cases the 
most representative month was chosen. In a few cases, 
however, the average prices for the year were used. 

The original index numbers, on the base 1825, for the 
period 1801-1840 were as follows: 


ch eietteeteueteeetaceiesskeesresats 155.5 PEE od cvccasnccecessovescesceceosoesss 102.3 
EE oGncovncencaonseerotssecesceseesss 127.7 A Kdaotsswerceressenecescesooevecsons 105.3 
eer err 131.2 Pe 605 0464600000 esnseseensecneeead 100.1 
6 Cade RteeeasVneneentseweiwndens eed 140.6 ccrhssbenciietes.easansaceneuapeons 98.9 
ES oteseesocoesosecesoseuecsetesseses 144.9 PEED: Sosvcccevecceveesccssesoenseoesece 100.0 
PG 6Cceneecerceeonsresesesceceeseses 141.6 Sb cetctiehseeddeevenesceteenensenened 99.4 
i atateenennasesieimiandeuseqnsanns 134.3 i gccaettaNineeateansnedesesenwanied 99.6 
Fee ccccccscccccccccccscccorecescceses DY “ Mranesesesicnnsescncccdssocionsetece 95.2 
re eee No data De esdsteceteabncesesbdusebntssanen 94.1 
PEN RE bcd tee snederccesecccocesececeses 150.4 DE cinn sexeeee ease renesaasneeenheeses 91.4 
BoE Re cocccccescececocscesocceceeseceees 145.7 is Wecneynensetedhoeseveseeeeeoawenns 96.7 
nS. csdesenececeresercvccsccseseeces 148.1 Ps civ shesesneacserovecescodesivesves 98.1 
Pree 172.4 DE Ketrerisbertbbastiesceseneaenewrens 96.8 
FRE cccccscccccccccsccesecccescececees 214.8 Dab 46560s.sechdecssecduseenenseenss 90.1 
Crore 168.6 ene rene 103.8 
DA Gweeeveceseseecsesesesesevesonsses 143.6 RA. 0 os a0sdoassbanseeneensseseeneseuen 115.7 
Peer cc ccccccesccccncesecccccsocccecsees 145.4 DNS ch ndenasewetenawreereseuecssseuadd 114.7 
BE ccccccescccvcccsccocescccceseccces 141.5 PS 6a 064 0ssesnrseccconcceseneneotones 110.2 
Da oecccecccoeesocnceeeencesesecses 124.7 CT er er re reece 115.2 
FEED. cccccccccccccceccsssecccsescoesees 106.9 BOER. ccvcccscvccccosscessccvecoesesces 98.3 


In order to get a continuous price curve for the United 
States for the entire century, the above index was connected 
up with the Aldrich index. It is recognized that this does not 
in any way represent an accurate extension of the Aldrich 
index, since the number and grade of commodities used in the 
two cases are not identical, and the methods of computation 
are somewhat different. Nevertheless, such a curve does 
indicate approximately the general trend of prices 

The method used in connecting up the above index with the 
Aldrich index was as follows: The relative price, or the index 
number, for 1840, as shown in the Aldrich Report, was used 
as the medium through which to compute the index numbers 
for all the years back to 1801. It was assumed that, had the 
base been 1860 instead of 1825, the index numbers for the 
period 1801-1840 would have stood in 1840 at the same rela- 
tive price level as the index number of the Aldrich Report for 


the same year. The Aldrich index number for ‘i year 1840 




















Wholesale Prices for the United States. 809 





109) 


is 116.8. The above index number for 1840 is 98.3. Hence 
116.8 


every unit in the above index series was multiplied by 983 7° 
1.188. The product would approximately show the relation 
of the general level of prices of the given year to that of 1860, 
the year chosen as the base for the Aldrich index. 

The following is a table showing the commodities used for 
the period 1801-1825, 1825-1840, and for 1840, the first 
year of the Aldrich series. It should be added that the 
number of commodities used in the Aldrich Report increases 
from 90 in 1840 to 223 in 1891. 

This study of prices in the period 1801-1840 does not 
purport to be anything more than a tentative beginning. 
However, as the followin table indicates, the variety and num- 
ber of commodities used is fairly comparable with those used 
in the Aldrich Report for the first years. The index numbers 
are based on the average prices of 12 monthly quotations for 
each year, in so far as they could be obtained, while the Al- 
drich numbers are based in general on January prices alone. 
The Aldrich Report has the advartage of using the price 
quotations of several cities. Quotations from say Boston, 
Philadelphia, Charleston, and New Orleans would undoubtedly 
have been very desirable for our period, particularly because 
of the greater diversity of wholesale prices then obtaining in 
different sections of the country, due chiefly to slow and in- 
adequate means of transportation. Such a task would be far 
too great for one person to undertake. 
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COMPARATIVE TABLE OF COMMODITIES USED. 








Boston Gazette and 
Boston Patriot. 
1801-1825 


Report of Secretary 
of Treasury. 
1825-1840. 


Aldrich Report. 
1840. 





Flour, fine 


Corn meal, kiln dried 
Barley 
e 


Oats 

Corn, Indian, northern 
read, ship 

Rice 

Beans, white 
tarch, American 


Mackerel, bay 
Pork, Cargo No. 1. 


Beef, mess 
Bacon 


Tallow, American 
Lard, hog’s 
Butter, Ist quality 
Cheese, American 
Raisins, bloom 
Figs, cask 

Lemons 

Currants , 
Almonds, soft shelled 
Coffee, ordinary 

Tea, Hyson 

Molasses, Havana 
Sugar, Havanna, white 
Sugar, Havanna, brown 


Hops 

Salt, Liverpool 

Pepper 

Nutmegs 

Cinnamon 

Cloves 

Ginger, ground 

Fimento 

Nankins . 

Cotton, Georgia, upland 


Hides, dried 
Leather, foal, dried 


Copper, in sheets 
Tron, pig, Phil bar, and Russia 
Lead, bar 





Flour, wheat, sup. 
Flour, rye, fine 
Corn meal, no 
Wheat, Genesee 
Rye, northern 
Oats, northern 
Corn, northern 


Rice, ordinary 


Cod, dry 
Mackerel, No. 1. 
Pork, mess 
Pork, prime 
Beef, mess 

Beef, prime 


Hams, smoked 
Tallow, American 
Lard 

Butter 

Cheese 

Raisins 

Figs, Smyrna 
Prunes, Bo: 


Coffee, Java 

Tea, Young Hyson 
Molasses, Havana 
Sugar, New Orleans 
Sugar, loaf 

Hops, first sort 
Salt, Liverpool, fine 
Pepper 

Nutmegs 


Cotton, upland 


Wool, common 

Wool, Mering 

Wool, Pulled, No. 1. 
Hides, La Plata 
Leather, Hemlock 
Furs, Beaver, Northern 
Copper, sheeting 


Iron, English bar 
Lead 


» Pg 





Flour, rye 
Corn meal, kiln dried 


Ship biscuits 
Boston crackers (2 kinds) 
ce 


Mackerel (3 kinds). 
Pork, salt mess 


Beef, salt mess 


Bacon, clear 
Ham, sugar-cured 
Tallow 

Lard (2 kinds) 
Butter 


Cheese 
Raisins 


Currants 
Coffee, Rio, fair 


Molasses (2 kinds) 
Sugar (3 kinds) 


Salt (5 kinds) 
Pepper 
Nutmegs 


Cotton, upland 
Broadclot 
Calico 


Hides 
Leather 

Sole leather 
Copper, sheet 
Copper, ingot 


Iron, rods 
Lead, pig (2 kinds) 


Drop shot, lead 
Nai's, cut 
Zinc, sheet 
Rope (2 kinds) 
Wood screws 
Spelter 
Quicksilver 
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COMPARATIVE TABLE OF COMMODITIES USED—(Concluded). 








Boston Gazette and 
Boston Patria. 
1801-1825. 


Report of Secretary 
of Treasury. 
1825-1840. 


Aldrich Report. 
1840. 





Lumber, boards, clear 


Wood, mahogany, bay 
Varnish, white 

Lime 

Glue, American 

Tar 


Turpentine 
Pitch 
in 


Staves, W. Oak, pipe 
Hoops 

Copperas 

Brimstone 

Alum 

Gunpowder, American 
Oil, linseed 

Pot ashes 

Flaxseed 

Salt petre, rough 


Candles, tall, mo. Am. 


Soap, castile 
Tobacco, James River 


Wine, Madeira 


Whalebone, long 
Corks, Lisbon 
Bees wax 

Hemp . 
Twine, sewing 





Turpentine 


Rosin, common 
Glass, American 


Gunpowder, American 
il, whale 


Candles, mould 


ussia, 
Soap, castile 
Tobacco. Kentucky 
Tobacco, mfg. No. 1. 
Whiskey, domestic 
Brandy, Cognac 
Rum, Jamaica 
Gin, Scheidan 
Wine, Madeira 
Wine, Port 
Whalebone, elab 


Olives 

Paint, red lead 
Linseed 

Indigo, Manillo 








Lumber, hemlock 
Boards (4 kinds 
Shingles (3 kinds) 
Flooring 


Lime 


Tar 
Turpentine 


Glass, window 


Copperas 
Brimstone, crude 
Alum, lump, crystal 


Oil, linseed 
Soda ash 
Flaxseed 


Calomel 

Mercury 

Muriatic acid 

Opium 

Quinine 

Sugar of lead (2 kinds) 
Sulphuric acid 

Blue vitriol 


Soap, castile 


Alcohol 


Matches 

Tubs, wooden 
Pails, wooden 
Carpets 

Tickings 
Carbonate of lead 
Putty 

Doors, pine 








Tt should be noted that the prices used in this study are 
wholesale prices quoted necessarily in United States moncy. 
The retail prices of local mercantile establishments often 
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varied greatly according to the depreciation of the bank notes 
presented in payment for the goods. This was particularly 
true in 1814, when banks generally, except in New England, 
suspended specie payments. Since the value of the depre- 
ciated bank notes ranged all the way from par to almost 
nothing, it is evident that local retail prices might be almost 
anything, depending on the currency used. Thus, in the war 
period, retail prices elsewhere soared much higher than in 
New England where they remained on a specie basis. But 
it is evident that this fact would have nothing to do with the 
real level of prices quoted in United States money. 

The question of the causes underlying the price curve 
presented herewith, is not here entered into. The period is 
complicated by a number of factors, principally the Berlin 
and Milan Decrees; the Orders in Council; the Embargo Act; 
the War of 1812; the great growth of state banks between the 
termination of the first United States Bank .n 1811 and the 
establishment of the second United States Bank in 1816, tend- 
ing to raise prices by increasing the amount of currency in 
circulation; the bank crash in New England in 1809; the crises 
of 1814, 1819, 1825, and 1837; and the monetary measures of 
the Jackson and Van Buren administrations. 
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THE PRESENT POSITION OF INFANT MORTALITY: 
ITS RECENT DECLINE IN THE UNITED STATES. 


By Henry Horace Hrsss, Jr., Sometime Fellow in Research, Boston 
School for Social Workers. 


The term infant mortality, according to the generally 
accepted usage, is employed to designate the deaths of infants 
under one year of age. The problem is measured by an infant 
mortality rate which is an expression of the proportion of 
infants dying under one year of age to 1,000 births or, when 
birth statistics are not available, to 1,000 population under 
one year of age. The deaths of infants at this early age is 
made the object of special study because they constitute 
such an enormous proportion of the deaths at all ages. In 
no other period of life do deaths occur with such frequency. 
This is evident upon examination of any of the bulletins on 
mortality statistics issued annually by the Bureau of the 
Census for the registration area of the United States. Thus, 
Bulletin 109 shows that 27 per cent. of the total number of 
deaths which occurred in the registration area in 1910 were of 
children under five years of age and 19 per cent., or almost 
one fifth, were of infants under one year of age. In 1911, 
1912, and 1913 the deaths of infants constituted 18 per cent. 
of the deaths at all ages. 

That the death rate for infants and young children should 
be greater than for other persons is not, however, surprising. 
As a recent English writer says, ‘‘The young of all animals 
are more susceptible than the adult to the influence of the 
environment and the approach of death. Hence, it is inevit- 
able that, even under the most favourable circumstances the 
deaths of infants will furnish a large contribution to the bills 
of mortality.”* It is not the mere fact of excess but the 
tremendously greater excess of deaths which occur during the 
first year of life that constitutes the problem of infant mor- 
tality. 

Infant Mortality in Foreign Countries. The world-wide 
significance of the problem will be evident upon examination 

* George Newman, M.D.: Infant Mortality. London, 1906, p. v. 





814 American Statistical Association. [114 


of the following figures showing the infant mortality rate per 
1,000 births for the foreign countries for which statistics 
are available during the five year period from 1906 to 1910:* 


Finland 
Switzerland....... 
The Netherlands... 114 


Australian Common- 


Ontario wealth 
France 
England and Wales 117 New Zealand 


Thus, in one third of the countries of the world for which 
statistics are available the infant mortality rate was over 150, 
while in about one half it was over 125. In only 5 of the 
countries, 3in Europe and 2 in Australasia, was the rate less 
than 100 deaths per 1,000 births. Expressed in another way 
this means that, out of every 1,000 children born in countries 
like Hungary, Prussia, and Italy, from 150 to 200 die before 
reaching the end of the first year of life; out of every 1,000 
born in countries like England, Scotland, Switzerland, and 
The Netherlands, from 110 to 120 die before reaching this age; 
while in countries like Ireland, Sweden, Norway, and Aus- 
tralia, from 70 to 100 die before they are a year old. 

Infant Mortality in the United States. Figures comparable 
with these exist for only a few of the states and cities of the 
United States. In 1911 the Bureau of the Census reported 
that only in the cities of Washington and New York and in 
the states of Pennsylvania and Michigan and the six New 
England States could the registration of both births and deaths 
be regarded as sufficiently complete (amounting to at least 
90 per cent. of the total) to make possible the calculation of an 
accurate rate of infant mortality based on the ratio of births 
to deaths. This area comprises the provisional “registration 


* Seventy Third and Seventy Fourth Annual Reports of the Registrar General for Births, Deaths, and 
Marriages in England and Wales (pp. xciv and 105-15 respectively). 
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area’’ of the United States for births and deaths. The infant 
mortality rates per 1,000 births for these states and cities in 
1910 were as follows: 


Rhode Island Connecticut 
New Hampshire... Michigan 


Pennsylvania 
Washington, D.C. 152 


Massachusetts... . New York, N. Y.. 125 


Besides these states and cities where the registration of 
both births and deaths are regarded by the census office as 
being sufficiently or ‘‘fairly complete,” there are others where 
the registration of deaths only is regarded as sufficiently 
complete to be included in what is known as the registration 
area for deaths. In 1910, 22 entire states and a large number 
of cities in non-registration states were included in this area. 
Since complete birth statistics are not available, it is not 
possible to calculate an infant mortality rate for this area 
in the ordinary manner—by computing the ratio of deaths 
to 1,000 births. To overcome this difficulty, the Bureau of 
the Census in its report on mortality statistics for 1910 em- 
ployed an infant death rate based on the proportion of deaths 
to 1,000 population under one year of age in 1910. This 
method is confessedly inaccurate because the enumeration of 
the population under one year of age is never complete and 
entirely accurate. Yet it is the best method available for 
studying the distribution of infant mortality in the United 
States and, although its crudities should serve as a caution 
against drawing too fine conclusions from its use, its defects 
should not be over-emphasized. The following table shows 
the death rate per 1,000 population under one year of age 
for the registration states :* 


82.3 
Washington .... 84.3 
Kentucky 87.9 


Montana 
California : Connecticut ... 


Minnesota New Jersey.... 
* Bureau of the Census: Bulletin 112, p. 24. 
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Missouri Pennsylvania... 149.7 
Colorado....... 104.5 Maryland 152.1 
Indiana........ 106.9 Massachusetts. 160.8 
Wisconsin ; New Hampshire 164.9 
Vermont Rhode Island.. 181.5 


Thus the infant death rate per 1,000 population varied 
from less than 85 in the Western states, Utah and Washington, 
to 165 and 182 in the two New England states, Rhode Island 
and New Hampshire. It was 127.6 for the entire group of 
registration states considered as a whole. 

It would be of interest to compare the rates for this group 
of states with those for foreign countries given in a previous 
table. But this is, of course, impossible since infant death 
rates based on population can not be compared with the true 
infant mortality rate based on births. In the 1911 bulletin 
on “ Mortality Statistics,” the Bureau of the Census estimated 
on the basis of the figures quoted here and others, that the 
infant mortality rate per 1,000 births for the United States 
as a whole was about 124. Comparing this estimate with 
the computed rates for the foreign countries given in the 
preceding table, it will be seen that the rate of infant mortality 
in the United States is lower than in such countries as Chile, 
Hungary, Jamaica, Prussia, Servia, and Italy; about equal 
to the rate for the province of Ontario and for France; higher 
than the rate for England and Wales, Scotland, Finland, 
Switzerland, and Denmark; and considerably higher than the 
rate for Ireland, Sweden, Norway, New Zealand, and the 
Australian Commonwealth. 

The figures quoted in the previous table also are of value 
in that they show the relative position of infant mortality in 
the different states and sections of the United States. The 
states included in the registration area are arranged in an 
ascending order according to their infant death rates. An 
examination of this table at once reveals the fact that in gen- 
eral the lowest rates are to be found in the Western and the 
highest in the Fastern states, with the rates for the North- 
Central (or Middle-Western) states in between. Thus, the 


* Figures for deaths for 1911, first year of operation of state law. 
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average infant death rate for the 5 Western and Mountain 
states included was 91, for the 6 North-Central states, 
108, and for the 9 New England and Middle-Atlantic states, 
149.* 

The same conclusion that in 1910 infant death rates were 
lowest in the Western part of the registration area and highest 
in the Fastern, with the Middle-West in between, is also to be 
drawn from an examination of the following table showing 
the infant death rate per 1,000 population under one year of 
age for the larger cities of the registration area: f 


Oakland, Cal 94.8 Dayton, Ohio..... 146.8 
Seattle, Wash. .... 100.4 Cleveland, Ohio... 147. 
Portland, Ore. .... 105.3 Cincinnati, Ohio .. 149. 
Los Angeles, Cal... 110.7 Jersey City, N.J.. 1538. 
San Francisco, Cal. 113.6 New Orleans, La.. 154. 
Toledo, Ohio 125.0 Atlanta, Ga 155. 


Cambridge, Mass.. 126.1 Bridgeport, Conn.. 155.5 
St. Paul, Minn. ... 130.8 Philadelphia, Pa... 162.2 
Birmingham, Ala.. 133.0 Albany, N. Y..... 162.9 
Louisville, Ky..... 184. Boston, Mass..... 165.5 
Denver, Col 134. Worcester, Mass... 168.0 
Grand Rapids, Mich. 134.8 Kansas City, Mo.. 170.4 


New Haven, Conn.. 134.9 Milwaukee, Wis. .. 172.0 
Nashville, Tenn.... 135.1 Providence,R.1... 173.7 
St. Louis, Mo 135.8 Syracuse,N.Y.... 176. 
Chicago, Ill. ...... 139.5 Pittsburg, Pa..... 179. 
Omaha, Neb 140.0 Buffalo, N. Y..... 180. 
Columbus, Ohio... 140.4 Washington, D.C. 194.6 


Spokane, Wash..... 142.4 Detroit, Mich..... 204. 
Indianapolis, Ind... 144.8 Baltimore, Md.... 209.6 
Newark, N. J..... 145.8 Richmond, Va... 229. 
New York, N. Y... 146.2 Fall River, Mass.. 259. 
Paterson, N.J..... 146.7 Lowell, Mass.... 261. 

* As only 2 of the 16 Southern states were included in the registration area in 1910, no comparison of 


the incidence of infant mortality in this with other sections of the country is possible. 
T Bureau of the Census: Bulletin 112— Mortality Statistics, p. 24. 
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The average infant death rate in 1910 per 1,000 population 
under one year of age was 115 for the 7 Western and Moun- 
tain cities included in the table, 149 for the 14 North-Central 
(or Middle-Western) cities, 165 for the 7 Southern cities, 162 
for the 9 Middle-Atlantic cities, and 181 for the 8 New Eng- 
land cities. 

This study of the position of infant mortality in the United 
States and foreign countries shows the seriousness and world- 
wide significance of the problem. It also shows how the 
infant mortality rate varies in different parts of the civilized 
world. Thus, the rate has been found to be much lower in 
Australia than in Europe. Among the European countries it 
was lowest in Norway, Sweden, Ireland, and Denmark and 
highest in Russia, Prussia, Hungary, and Italy. Turning to 
a single country, the United States, and substituting the use 
of the infant death rate per 1,000 population under one year 
of age for that of the infant mortalitv rate per 1,000 births, 
the same wide variation was revealed, the ratio of infant 
deaths to population being considerably less in the Western 
than in the Eastern parts of the registration area. Further 
examination of the tables also showed that the ratio varies 
just as widely when the cities of any state or country are 
compared. The examination of the report of the health 
department of almost any city that requires the registration 
of births and deaths will reveal the same variation by wards— 
and even by blocks, if figures are given for such small areas. 

This wide variation in rates of infant mortality for different 
countries, states, and cities constitutes a fact of fundamental 
importance in the study of the subject. Out of it arise ques- 
tions that at once bring us face to face with the relationship 
between social and industrial conditions and infant mortality. 
Why this wide variation in the geographic distribution of 
infant deaths? Why is the infant death rate lower in one 
country than another, in certain cities of the same country 
than others, in certain wards of one city than in others? 
Why, indeed, should the death rate for little children in the 
first year of life so far exceed the rate for older children and 
adults? All of these questions require for their answer some 
knowledge of the causes of infant mortality and their rela- 
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tion to industrial, domestic, and social conditions. But with 
this aspect of the problem this paper cannot deal.* 

The Recent Decline of Infant Mortality in Foreign Countries. 
Since 1881, the first year for which statistics are available for 
most countries, there has been a noticeable decline in infant 
mortality in most foreign countries and cities and, since 1900, 
in most of the states and large cities included in the regis- 
tration area of the United States. The following table shows 
this decline for the principal foreign countries for which sta- 
tistics are available: 


PER CENT. OF DECREASE IN THE INFANT MORTALITY RATE PER 1,000 BIRTHS FOR 
THE PRINCIPAL FOREIGN COUNTRIES FOR WHICH STATISTICS ARE AVAILABLE 
BETWEEN 1881-85 AND 1906-10. (a) 








1906-1910. 





_ 


bo 68 Coe 





SOOHmD ANH De Sowne 


Bo8ah 


AUSTRALASIA: 
The Commonwealth 


SS 
no 














(a) Seventy Third and Seventy Fourth Annual Reports of the Registrar General for Births, Deaths, 
and Marriages in England and Wales (p. xciv and pp. 105-15 respectively). 
(b) Figures for 1881-85 not available: those given are for 1891-95. 


The rate of infant mortality for every country included in 
the table declined during this period of 30 years with the single 
exception of Ireland where, although the rate for both periods 
remained the same, it was at a very low point—94 deaths 


* In other recent articles the writer has discussed this question of the relation of social conditions to 
infant mortality. See “Infant Mortality and the Size of the Family,” Quarrerty PusuicaTions oF 
THe American Statistica, Association, September, 1915; “Infant Mortality and Urban, Housing, 
and Living Conditions,” Journal of Sociologic Medicine, October 1915; “The Relation of Economic and 
Industria! Conditions to Infant Mortality,” Quarterly Journal of Economics, November, 1915; and “The 
Influence of Prenatal Conditions on Infant Mortality,” Proceedings of the Southern Sociological Congress, 
1915. 
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per 1,000 births. The most notable decrease was in New 
Zealand and Australia. In the former the rate fell from the 
already low point of 90 deaths per 1,000 births to 70—a 
decrease of 22.2 per cent.—and in the latter from 125 to 78— 
a decrease of 37.6 per cent. The decline was also notable in 
Norway, Sweden, and Denmark and to a lesser extent in 
England and Wales. The absolute decrease was also great 
in Switzerland, the Netherlands, France, and Finland, but 
the rate was very high for each of these countries at the 
beginning of the period.* 

The Registrar-general for England and Wales, from whose 
annual reports the preceding table was compiled, also gives 
figures showing the decline in the rate of infant mortality in 
the principal foreign cities since 1881-85. Space will not 
permit quotation of these in detail but the fact should be 
noted that in each of the cities included, with one exception 
(Trieste, Hungary), the rate of infant mortality declined 
during the period under consideration. The most notable 
decrease was in the three Dutch cities, Amsterdam, The 
Hague, and Rotterdam; the two Australian cities, Sydney 
and Melbourne; and the cities of Norway and Sweden, Stock- 
holm and Christiania, in each of which the rate fell to a point 
below 100 deaths per 1,000 births—a record, as shown in the 
preceding table, also attained by each of the countries in 
which these cities are situated. The absolute decrease was 
also great in the two Prussian cities, Munich and Berlin, and 
the Hungarian city of Budapest, but the rate for each of 
these cities was very high at both the beginning and the end 
of the period. 

The Decline in Infant Mortality in the United States. Unfor- 
tunately no series of infant mortality rates at all comparable 
with those just shown for foreign countries can be presented 

* In view of the fact that, as has been frequently pointed out, the apparent decline in the rate of infant 
mortality in any country in a period of years may be affected by the increase in the per cent. of births 
which are registered, the figures given in the table may not in all cases be strictly comparable. For instance, 
if in three countries, in each of which the proportion of births registered in 1881 was 90 per cent., it should 
happen that the proportion registered should gradually increase in each but unequally so that in the first 
92 per cent. of the births which occurred in 1910 were registered, and in the second 95 per cent., and in the 
third 99 per cent., the decline in the rate of infant mortality between these two years would not be strictly 
comparable unless the factor of varying perfection in birth registration were allowed for. This difficulty 


probably is not of sufficient importance to require its consideration here even if sufficient material bearing 
on the comparative efficiency of birth registration in foreign countries in the last thirty years were available. 
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for the United States. Figures are available, however, for 
Massachusetts and Boston for the same period, 1881-85, to 
1906-10 and for three later years, 1911-13. Also, the per cent. 
of decrease in the infant death rate per 1,000 population under 
one year of age between 1900 and 1911 has been calculated by 
the Bureau of the Census for the registration area and the 
larger registration cities. The following table shows the de- 
cline in the infant mortality rate for Massachusetts and Boston 
since 1881 and the per cent. of decrease in the rate between 
1881-85 and 1909-13: 


PER CENT. OF DECREASE IN THE INFANT MORTALITY RATE PER 1,000 BIRTHS FOR 
THE COMMONWEALTH OF MASSACHUSETTS AND THE CITY OF BOSTON BETWEEN 
1881-85 AND 1909-13. (a) 








Massachusetts. 





160 
161 














(a) Compiled from the Massachusetts annual reports on births, deaths, and marriages and the annual 
reports of the Health Department of Boston. 
(b) Figures for five year period are not available. 


It will be noted that the infant mortality rate in this period 
of thirty-three years decreased over 24 per cent. in Massa- 
chusetts and about 36 per cent. in Boston. It will also be 
noted that the decrease was especially marked during the past 
few years. 

The nearest approach to an accurate determination of the 
position of infant mortality in the other states and cities of 
the United States is to be found in a table recently presented 
by the Bureau of the Census, and herewith reproduced in 
part, which shows the per cent. of decrease in the infant death 
rate per 1,000 population under one year of age between the 
census year 1900 and the calendar year 1911 for the states 
and large cities of the registration area. It should be noted, 
however, that the rates given in this table are infant death 
rates calculated upon the basis of infant deaths to 1,000 pop- 
ulation under one year of age and not according to the usual 
method of the ratio of deaths to 1,000 births. 
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PER CENT. OF DECREASE IN THE INFANT DEATH RATE PER 1,000 POPULATION UNDER 
1 YEAR OF AGE BETWEEN THE CENSUS YEAR 1900 AND THE CALENDAR YEAR 1911 
FOR THE STATES INCLUDED IN THE REGISTRATION AREA IN 1900 AND FOR CITIES 
OF 400,000 POPULATION OR OVER. (a) 








Census Calendar Per Cent. 
Area. 2 Year: of 
1 1911. 





129.5 


Cities of 400,000 population or over in 1910. (c) 
Baltimore 
Philadelphia. 


Boston. .. “6 
New York... 130.6 
Cleveland 5 | 123.7 
Pittsburg ' 141.4 
St. Loui 123.8 
i 104.8 
140 6 
123.3 














, (a) Twelfth Annual Report of the Bureau of the Census on Mortality Statistics for the year 1911, p. 24. 
(b) Includes District of Columbia. 
(c) Space does not permit the quoting of rates for smaller cities. 

From this table it will be noted that in this period of 11 
years the ratio of infant deaths to 1,000 population under one 
year of age decreased nearly one fifth (19 per cent.) in this 
group of registration states. The largest decrease shown in 
the rate for any of the states was in that for Rhode Island 
(30 per cent.) and the least in that for Michigan (8 per cent.). 
In all the cities included in the table the infant death rate 
also showed a decline—ranging from 33 per cent. in Cleveland 
to 7 per cent. in Buffalo. The fact that this comparison 
relates to only two individual years and that complete 
returns of deaths of infants under one year of age may 
not always have been made, coupled with the fact that the 
number of infant deaths per 1,000 population under one year 
of age does not furnish as satisfactory a basis for the study of 
infant mortality as the number of such deaths per 1,000 births, 
tends to diminish somewhat the value of the figures given in 
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the table. Yet, in spite of these limitations, these figures, 
taken in conjunction with those previously given for Massa- 
chusetts and Boston, show that in all probability there has 
been a marked reduction in infant mortality in this country 
in recent years.* 

The Decline in the Infant Mortality Rate Compared with 
that in the Gereral Death Rate for All Ages. The extent of the 
decline in the mortality rate for infants under one year of 
age can not be fully appreciated until it is compared with 
the decline in the death rate for other age periods. The fol- 
lowing table compares the decline in the infant mortality 
rate shown in preceding tables with the decline in the general 
death rate for all ages during the same periods: 


PER CENT. OF DECREASE IN THE INFANT MORTALITY RATE PER 1,000 BIRTHS AND IN 
THE GENERAL DEATH RATE FOR OF ALL AGES PER 1,000 POPULATION BETWEEN 
1881-85 AND 1891-95 AND BETWEEN 1896-1900 AND 1906-10, FOR THE PRINCIPAL 
FOREIGN COUNTRIES. (a) 








Per Cent. of Decrease | Per Cent. of Decrease 
Between 1881-85 and Between 1896-1900 and 
1891-95 1906-10 





General Infant Mor-| General Infant Mor- 
Death Rate.| tality Rate. | Death Rate.| tality Rate. 
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A plus sien (+) denotes an increase. 


(a) Compiled from the Seventy Third and Seventy Fourth Annual Reports of the Rezistrar General 
for Births, Deaths, and Marriages in England and Wales for the years 1910 and 191). The Twelfth 
Annual! Report of the Bureau of the Ceusus on Mortality Statistics for 1911 quotes in detail the general 
death rates from which the per cents. of decrease in this table were compiled. 


* This is the conclusion arrived at in the Twelfth Annual! Report of the Burea” of the Census on Mortality 
Statistics for the year 1911, p. 24, and expressed in the following words: “There has been a marked reduo- 
tion in the infant death rate in recent years.” 
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The first thing to be noted upon examination of the above 
table is the much greater per cent. of decrease in both the 
general death rate and the infant mortality rate in the last 
than in the first half of this period of thirty years. Thus, 
from 1881-85 to 1891-95 the infant mortality rate decreased 
in only 8 of the 15 countries for which rates could be obtained, 
while from 1896-1900 to 1906-10 it declined in every country 
included in the table. Moreover, the average per cent. of 
decrease for all countries in the latter period was twice as 
great as in the former. The same variation is also shown in 
the decline of the general death rate in the two periods but 
to a somewhat lesser extent. 

By comparing the extent of the decline in the infant mor- 
tality rate with that in the general death rate it will be seen 
that in the first half of the period the greater decline occurred 
in the general death rate, while during the second half the 
greater decline occurred in the infant mortality rate. Thus, 
from 1881-85 to 1891-95, a greater per cent. of decrease in 
the infant mortality rate occurred in only 4 of the countries 
included in the table, while from 1896-1900 to 1906-10 a 
greater per cent. of decrease failed to occur in only 2 countries. 

A similar comparison extending over the same periods can 
be made for Massachusetts, and it shows the same results. 
Thus, from 1881-85 to 1891-95, the general death rate for 
Massachusetts decreased 0.5 per cent. and the infant mor- 
tality rate increased 0.6 per cent., while during the period 
from 1896-1900 to 1906-10 the former rate decreased 10.5 
per cent. and the latter 13.1 per cent. 

That this greater decline in the infant mortality rate than in 
the general death rate during recent years is probably typical 
for this country is shown in the following table, which com- 
pares the per cent. of decrease between 1900 and 1911 in the 
general death rate and the infant death rate for the states 
included in the registration area in 1900: 
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PER CENT. OF DECREASE IN THE INFANT DEATH RATE PER 1,000 POPULATION UNDER 
1 YEAR OF AGE AND THE GENERAL DEATH RATE FOR ALL AGES PER 1,000 POPULA- 
TION BETWEEN 1900 AND 1911, FOR THE STATES INCLUDED IN THE REGISTRATION 
AREA IN 1900. (a) 








General . Infant 
Death Rate. Mortality Rate. 














(a) Twelfth Annual Report of the Bureau of the Census on Mortality ‘Statistics for the year 1911 
pp; 22. and 25. The general death rates are “corrected on the basis of the etandard million of England and 


(b) District of Columbia included in both rates and Indiana in the general death rate in addition to the 
states mentioned. 


During this period of 11 years a greater decline in the infant 
death rate than the general death rate for all ages occurred 
in all of the 9 states included in the above table except 2, New 
Hampshire and Michigan. In the former the decline in the 
two rates was exactly equal. All evidence seems to point, 
therefore, to the conclusion that the decline in the infant mor- 
tality rate during the last 10 or 15 years has been greater than 
that in the general death rate for all ages. 

Before leaving this subject it will be advisable to compare 
the decline in mortality by age. This is possible from the 
figures given in the following table comparing the per cent. 
of decrease in the death rate for persons of different ages be- 
tween 1900 and 1911 for the group of registration states as 
constituted in 1900: 


PER CENT. OF DECREASE IN THE DEATH RATE PER 1,000 POPULATION FOR CERTAIN 
AGE GROUPS BETWEEN 1900 AND 1911, FOR THE STATES INCLUDED IN THE REG- 


ISTRATION AREA IN 1900. (a) 











10 to 14 years 
15 to 19 years 
20 to 24 years 75 years and over... ... 








n (+) denotes an Increase 
4} Tea h Annual Report of the Bureau of the Census on Mortality Statistics, p. 22. 
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An examination of these figures shows that the death rate 
for all age groups under 55 decreased between 1900 and 1911. 
The greatest decrease was for the age group 1 to 4 years, the 
per cent. of decrease falling off with each succeeding age group 
until the period from 55 to 64 years was reached, this and the 
next group showing a small increase. The death rate above 
75 years was practically the same in each period. The per 
cent. of decrease in the mortality of the first year of life was 
noteworthy (22) but it was exceeded by that of the years of 
both childhood and adolescence, being about equal to that for 
the age group 25 to 34 years and greater than that for all suc- 
ceeding groups. 

It has thus been shown that since 1881 the rate of infant 
mortality has been declining in practically all European coun- 
tries for which statistics are available, in the Australian Com- 
monwealth and New Zealand, and in Massachusetts and Bos- 
ton in this country. This decline in infant mortality has 
been especially marked in the last twelve or fifteen years dur- 
ing which period it has practically everywhere exceeded the 
decline in the general death rate for all ages. It has also been 
shown that between 1900 and 1911 a marked decline in the 
infant death rate per 1,000 population under one year of age 
occurred in the states and large cities of the registration area. 
Here, too, the decline in the infant death rate was with one 
or two exceptions found to be greater than that in the general 
death rate. On comparing the per cent. of decrease in the 
death rate for infants under one year of age with that for 
other ages it was found that the decline in infant mortality 
was less than that for children or young persons under 25 
years of age but about equal to that for persons in the age 
group 25 to 35 years and greater than that for persons over 
35. It appears, therefore, that the decline in the infant death 
rate has in general been greater than the decline in the adult 
death rate; but the decline in the infant death rate has not 
been as great as the decline in the death rate for persons in 
the years of childhood and adolescence. 





Reviews and Notes. 


REVIEWS AND NOTES. 


NOTE. 


A Division of Statistical Research was organized in the New York City 
Health Department within the Bureau of Records on June 1, 1915 The 
creation of such a division has long been contemplated by the Department 
and repeatedly recommended by special committees. 

It is hoped that the new division wil! justify its existence from the start 
and thus secure a reasonable amount of support in the next budget. The 
new division hopes to take over the statistical work of the different bureaus 
of the department and in this way to secure a saving of labor that can be 
devotd to the development of the department’s statistics. The division 
will then be able to supply the bureaus of the department with scientific 
data to guide them in their different fields of health work. 

The new division has been organized entirely without additional cost 
to the city by detailing qualified workers from within the department. 
Shirley W. Wynne, M.D., Ass‘stant Registrar, Manhattan, has been desig- 
nated Chief of the new division. 

L. I. D. 


STATISTICS OF SUICIDE IN SPAIN AND SAXONY. 


Under the caption, “Zur Statistik des Selbsimords,” the Deutsches Statis- 
tisches Zentralblatt* discusses recent publications on suicide statistics in 
Spain and in the Kingdom of Saxony. 

Spanish suicide statistics, in spite of their detail of presentation, have 
hitherto obtained but little notice. They were formerly grouped with the 
general statistics of mortality, but were made the subject of special enumera- 
tion by a royal decree of September 8, 1906. As suicide still entails certain 
legal consequences in Spain, the lower courts were entrusted with the filling 
out of a questionnaire for every suicide and attempted suicide, and were 
instructed to send these questionnaires, at the end of every quarter, to the 
Geographical and Statistical Institute for compilation. These forms do 
not contain the names of suicides. They record nationality, home, tem- 
porary or permanent character of stay in locality, literacy, manner of com- 
mitting suicide (9 titles), and cause of suicide (13 titles). 

The first comprehensive compilation for Spain has appeared under the 
title, “‘Estadistica de Suicidio en Espafia” (Madrid, 1913) for 1906-1911. 
It analyzes the material by years, provinces and large cities, age, conjugal 
condition, time of suicide, etc. Of course the criminal nature of the act in 
Spain is certain to have made the figures too low. The tables are accom- 
panied by comparisons with other European countries. It appears that, 
during the period of observation, there were 74 suicides and attempted 


* Vol. II, No.1. Leipszig, January, 1915. 
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suicides per million population. It is noteworthy that these cases occurred, 
for the most part, among persons of the higher cultural grades. 

Suicides occurring in Saxony since 1830 are discussed by Dr. Georg 
Radestock in the Zeitschrift des Kémniglichen Sédchsischen Statistischen 
Landesamtes, 1913, No. 2, p. 275 ff. He depicts the evolution of suicide 
statistics and of the methods of enumerating them. Reliable data are 
obtained by means of a comparison of police reports with registry office 
mortality records. Of course a certain percentage of false reports by phy- 
sicians must be reckoned with. 

In the recent figures it may be pointed out that suicide is the second 
cause of death, with respect to frequency, among men aged 15-29; it is 
exceeded only by tuberculosis. It is third in order of frequency among 
men aged 30-39. It is almost twice as frequent at ages 30-59 as at ages 
15-29. If these figures are accurate, then the incidence of suicide in Sax- 
ony is much higher than it is in the Registration Area of the United 
States, where suicide ranks seventh in the list of causes of death among 
males in age period 15-29 and sixth in age period 30-39. In the Indus- 
trial mortality experience of the Metropolitan Life Insurance Company, 
suicide in the first age period ranks eighth and in the second age period 
ranks fifth. 

The author points out that city dwellers usually seek rural surroundings 
to commit suicide, and discusses the influence of the time of day and of the 
day of the week; Saxony is perhaps unique in studying the bearing of these 
factors upon the question. In 1911 most of the suicides occurred on Satur- 
-day, in contrast to the predominant occurrence of fatal accidents on Mon- 
day. Enumeration by occupation brought interesting results. Analysis 
by religious confession was incomplete, but steps are being taken to remedy 
ithis defect. 

.O. Kirten has treated the same subject in “Statistik des Selbstmordes im 
Kénigreich Sachsen,” appearing as Supplement No. 3 of the Deutsches 
Statistisches Zentralblatt. He devotes himself rather to the general bear- 
ings of the subject than to its many detailed aspects. Among the inter- 
esting points, however, which he brings to light, is the fact that suicide 
attains its greatest frequency, not in large cities, but in towns of 16,000— 
25,000 inhabitants. He is skeptical with regard to studies of the correla- 
tion of suicide with criminality, food-prices, economic and political crises, 


etc. 
Louis I. DusB1in. 


Manual for Health Officers. By J. Scott MacNutt. Published by John 
Wiley and Sons, New York, 1915. Cloth, $3.00. 


This volume is a useful addition to the equipment of American public 
health officials. The author is to be congratulated on a work which so 
completely puts at the disposal of health workers the best thought and 
practise in their important field. The point of view is at once compre- 
hensive and radical, as might be expected from Mr. MacNutt whose admin- 
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istration as health officer of Orange, New Jersey, attracted wide attention. 
It is the newer public health that is emphasized; the public health which 
embraces not only the best medical practise but includes the essentials of 
sanitary engineering and social science as well. The author’s association 
with Professor Sedgwick and his school is a guarantee of an authoritative 
and progressive treatment of the subject. 

Part I contains four useful chapters which outline the historical develop- 
ment of the public health movement in America, local, state, and federal. 
The general scope of the new public health work is clearly outlined. 

Part II, the rest of the volume, gives a detailed treatment of the daily 
routine of the health officer in his control of the communicable diseases; 
considers such important matters as child hygiene, the milk and water 
supplies of communities, housing and industrial hygiene, and the question 
of nuisances. All of these problems are considered in the light of the most 
authoritative practise in America and abroad. 

To the readers of this QuaRTERLY, the most interesting sections of the 
volume will be those which treat of vital statistics. In general, it may be 
said that the author appreciates the value of vital statistics as an aid to 
public health work. He places emphasis in every chapter on the need of 
good vital statistics as a proper basis for scientific health administration, 
whether it be in the control of the communicable diseases or of infant mor- 
tality or of the housing problem. In addition, an entire chapter, IX, is 
given to the subject of vital statistics. This is a skillful although a non- 
technical treatment of a difficult subject. An exposition is given of the 
underlying principles of statistics, their purposes and uses and the chief 
sources of error in their interpretation. But more important are the 
hints, which are in large measure the result of the author’s own experi- 
ence as a health officer, to guide others through the many difficulties in- 
volved in the registration of vital statistics, especially of births and deaths. 
Excellent instructions are given for the preparation of statistical tables 
and of the annual health report in accordance with the rules of statis- 
tical practise approved by the Section on Vital Statistics of the American 
Public Health Association. The value of the chapter would have been 
enhanced, however, by the inclusion of the model tables recommended by 
Committees of the Section. 

This book has already found its place in the literature of American public 
health work and will grow in usefulness as the movement demanding full- 
time, well-trained, health officers is extended throughout the country. 

Louis I. Dustin. 


Elements of Record Keeping for Child Helping Organizations. By Georgia 
G. Ralph. New York Survey Associates, 1915. Pp. XII+1965. 


One who has had any connection with an organization engaged in social 
work knows that success cannot be attained without good case work. 
Proper investigation must be supplemented by adequate records. The 
personnel of an office force is constantly changing and memory is faulty. 
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It is all too often the case that a conscientious worker connected with an 
organization for years is suddenly removed and unless the records are in 
good shape the past becomes more or less a myth. The Russell Sage 
Foundation deserves the thanks of child helping organizations in this 
country in that it has made possible the preparation and publication of this 
volume. If the superintendents of children’s institutions would read this 
volume carefully and profit by it, there would be a big change in the charac- 
ter of their annual reports. There is, of course, a limit beyond which it is 
impossible for an organization to go in multiplying records, but no organiza- 
tion is justified in caring for children unless they have some record showing 
the antecedents of the children, their physical and mental condition when 
received, their history while in the institution, and a record of them since 
they were placed out. Some of the blanks proposed seem unduly elaborate, 
but when one sits down to decide what question could be omitted without 
detracting from the value of the records, he is troubled to make a start. 
Not only are forms suggested for proper record keeping but cards in present 
use by a large number of different organizations are included in the volume. 

For many workers perhaps the two most valuable chapters are those on 
methods and devices for making records available and on abstracting the 
material for annual reports. Many social workers, besides those engaged 
with children, could read these two chapters with profit. A short bibliog- 
raphy is included and the volume is well indexed. One would receive the 
impression from reading this volume that the author had not only made a 
careful theoretical study of the field, but had been confronted with some of 
the problems through actual work. 

WiuraMm B. BalLey. 


“Statistics Relating to Crime in Chicago.””’ By Edith Abbott, Ph.D. 88 
pp. Reprinted from Report of a City Council on Crime of the City 
of Chicago. Chicago School of Civics and Philanthropy, 1915. 


In this statistical study of crime in Chicago, Dr. Abbott had done a 
good piece of work. The figures had to be collected from four different 
sources and when all the available material was collected the data were 
still lacking for a complete study of the social status of the offenders. The 
report is divided into two parts: the first covering the statistics of arrest 
and trial of offenders, and the second their social condition. There are 
altogether thirty-nine statistical tables besides a considerable number in- 
cluded in the eight appendices. These tables are well planned and give 
both absolute numbers and percentages in almost every case. In addi- 
tion to the tables and accompanying text, there are two general summaries 
giving the main lessons to be gained from a study of the statistical tables. 
It is apparent that over one half of the persons brought before the courts 
of Chicago are discharged without conviction. The waste from such a 
large number of unnecessary arrests is apparent. Only about 3 per cent. of 
the total number of persons arrested are sentenced to prison. Out of 
109,711 persons arrested in 1913, 2,076 were sentenced to the County Jail 
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or House of Correction and 2,182 were held for the grand jury. Over 
80 per cent. of the commitments to the House of Correction were for 
non-payment of fines. About 60 per cent. of the persons arrested are 
under 30 years of age. A careful study of the statistics seems to show 
that the foreign born population is no more criminal than the native born 
when proper weight is given to the differences in sex and age distribution. 

It is to be hoped that this careful study of criminal statistics in Chicago 
by Dr. Abbott will lead to the publication by that city of a series of annual 
reports which will render unnecessary another study of this nature. 

W. B. B. 


Negro Year Book—An Annual Encyclopedia of the Negro, 1914-1915. By 
Monroe N. Work, 443 pages. 35 cents. Negro Year Book Publish- 
ing Company, Tuskegee Institute, Alabama. 


The Negro Year Book for the period 1914-1915 fills the need for a 
comprehensive presentation of facts about the interests and progress of 
the negro race in America. It is a permanent record of the essential his- 
torical facts relating to negro population, health, religious affiliation, edu- 
cation, biography and social organization. The extensive bibliography at 
the end of the volume should be especially useful. Mr. Work is to be com- 
mended for having brought together such a convenient and useful collec- 


tion of data. 
E. W. Kopr. 





